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Abstract 
Recently, the United Nations announced that the annual average concentration of atmospheric 
carbon would pass 400 ppm and scientists warned that catastrophic climate change would be 
unavoidable. Three facets to addressing climate change exist: lessening impacts through 
greenhouse gas reduction, adapting to impacts that cannot be avoided and improving capacity by 
developing sustainably. Experts argue that fostering climate-resilient development pathways 
integrate all three facets thereby providing the strongest response through a triple-win. Yet 
typically each aspect has been treated as a distinct response and studied separately. As such, 
insufficient research exists about the process of building resilience and the possible interactions 
between each of the facets. This research examined Ukraine’s agri-food sector to begin to fill this 
large gap in understanding how to build climate-resilience. A case study approach works best when 
aiming to understand context-dependent processes such as development pathways. Systems 
methodology provided a framework for understanding possible interactions. All three facets of 
addressing climate change were integrated into a single process by modifying the Sustainable 
Livelihoods Framework (SLF) to include planned adaptation and mitigation. The SLF was then 
used to create a semi-structured plan for interviewing farmers and stakeholders. An iterative 
participant-driven approach including grounded theory and Q method allowed for multiple 
perspectives to be considered and allowed for exploration of an under researched topic. The 
research finding revealed that factors such as corruption, land tenancy, trust and a perceived 
inability to work together function as barriers to building resilience. Moreover, learning from both 
international and domestic projects helped to build resilience. The development of agricultural 
cooperatives within Ukraine has the potential to create a cycle of improved social networks and 
learning, thereby enhancing climate-resilience. These findings complement other studies that 
highlight the importance of addressing non-climate issues in order to foster climate-resilience.  
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Chapter 1. Introduction 
Climate Change Adaptation, Mitigation and Sustainable Development 
As the UN announced that the annual average concentration of atmospheric carbon would pass 400 
ppm, scientists warned that catastrophic climate change would soon be unavoidable (Moss and 
Scheer, 2015; Vaughan, 2015).  Now more than ever, the global community needs to act quickly to 
mitigate climate change through a reduction in emissions and enhancement of carbon sinks, and to 
adapt to the change in climate that will inevitably happen.  
Typically adaptation and mitigation have been studied separately by different research 
communities using distinct approaches; mitigation research has focussed predominantly on 
economic and technical issues, while adaptation research has focussed on place specific, local 
issues (Klein et al., 2007). In addition to mitigation and adaptation, a third category for addressing 
climate change involves improving capacity through sustainable development (Klein et al., 2005). 
However, by applying discrete categories instead of recognising the continuity between each policy 
action this distinction obscures interactions and shared opportunities. This thesis endeavours to 
better understand the interactions between adaptation, mitigation and sustainable development 
(AMS) through a case study of Ukraine’s agri-food sector.     
Synergies, trade-offs and unexpected consequences exist between adaptation, mitigation, economic 
goals and environmental goals (Denton et al., 2014; Klein et al., 2007). The Intergovernmental 
Panel on Climate Change (IPCC) 2007 defines a synergy as ‘the interaction of adaptation and 
mitigation so that their combined effect is greater than the sum of their effects if implemented 
separately’ (Klein et al., 2007). For example, many energy efficiency strategies contribute to both 
mitigation and adaptation (Shaw et al., 2014). Insulating homes reduces emissions by conserving 
energy and helps occupants to adapt to heatwaves by keeping homes cooler.  Similarly, planting 
trees in urban areas reduces the heat island effect, while also enhancing carbon sinks (Klein et al., 
2005). The IPCC report describes a trade-off as ‘a balancing of adaptation and mitigation when it is 
not possible to carry out both activities fully at the same time’ (Klein et al., 2007). A trade-off 
could be any development option that helps with climate adaptation, but creates emissions during 
construction. Trade-offs can be direct, immediate and clear, but in practice they can also be 
indirect, delayed and happen at another location (Moser, 2012). The neutrality of the term trade-off 
can obscure potentially negative consequences particularly when the benefit lost or item ‘traded’ 
has a high value for an individual or one specific group (Hirsch et al., 2010). A trade-off has the 
potential to increase existing inequalities; therefore, attention must be paid to both the potential 
winners and losers of climate action.  
The negative consequences of these interactions have also been described as maladaptation. Barnett 
and O’Neill (2010) defined maladaptation as ‘action taken ostensibly to avoid or reduce 
vulnerability to climate change that impacts adversely on, or increases the vulnerability of other 
systems, sectors or social groups’ (p.211). The five types of maladaptation are adaptation actions 
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that increase greenhouse gas emissions; increase the vulnerability of one group in order to meet the 
needs of another group or sector; have high economic, social, or environmental costs relative to 
alternatives; reduce incentives to adapt and lead to path dependent responses decreasing future 
flexibility (Barnett and O’Neill, 2010).  
Researching adaptation and mitigation together provides a means to understand these interactions 
and develop policies that take advantage of positive synergies while minimising any negative 
consequences (Denton et al., 2014; Klein et al., 2007).  Some argue that mitigation should be 
viewed as a subset of adaptation, since mitigation is an adaptive act aimed at reducing the cause of 
climate change (Biesbroek et al., 2009; Pelling and Manuel-Navarrete, 2011).     
The concepts of adaptive and mitigative capacity, defined as the ability to adapt or mitigate 
respectively, provide another link between the two responses. Yohe (2001) was the first to suggest 
that the same set of characteristics responsible for adaptive capacity also help to determine the 
mitigative response to climate change. At the core, capacity is determined by the resources 
available and the ability to use the resources effectively (Brooks and Adger, 2005). Since the ability 
to use resources varies by context, the concept of capacity is not easily generalized from one 
context to the next (Engle, 2011).  Nonetheless, the determinants of adaptive and mitigative 
capacity include: clear market rules and effectiveness of government regulation (institutions); 
economic wealth (financial capital); technology and infrastructure (physical capital); information, 
knowledge and skills (human capital); and group membership and trust (social capital) (Klein et al., 
2005; Yohe, 2001).  Many have proposed the concept of response capacity as more appropriate 
because of the shared determinants, thereby encapsulating adaptation, mitigation and sustainable 
development (Burch and Robinson, 2007; Tompkins and Adger, 2005; Winkler et al., 2007).  In 
this instance, a response is understood as any action to manage environmental change recognising 
the restrictions imposed by environmental, economic, social contexts and the trajectories of the 
underlying development pathway (Burch, 2009; Burch and Robinson, 2007; Tompkins and Adger, 
2005; Winkler et al., 2007). Thus response capacity incorporates and integrates adaptation, 
mitigation and sustainable development. 
The 2014 report from the Intergovernmental Panel on Climate Change devoted a chapter to the idea 
of researching and addressing adaptation, mitigation and sustainable development together.  They 
argue for sustainable development to be the ultimate aim; mitigation as the way to keep climate 
change impacts moderate rather than extreme; adaptation as a response strategy to cope with 
impacts that cannot be avoided; and development pathways provide contexts that shape choices and 
actions (Denton et al., 2014). The chapter stressed the importance of immediate progression toward 
climate-resilient pathways, defined as ‘development trajectories that combine adaptation and 
mitigation with effective institutions to realize the goal of sustainable development’ (Denton et al., 
2014, p. 1106). Specifically, climate-resilient pathways are viewed as:  
Iterative, continually evolving processes for managing change within complex socio-
ecological systems; taking necessary steps to reduce vulnerabilities to climate change 
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impacts in the context of development needs and resources, building capacity to increase 
the options available for vulnerability reduction and coping with unexpected threats; 
monitoring the effectiveness of vulnerability reduction efforts; and revising risk 
reduction responses on the basis of continuous learning. As such, climate-resilient 
pathways include two main categories of responses:  
• Actions to reduce human-induced climate change and its impacts, including both 
mitigation and adaptation toward achieving sustainable development 
• Actions to ensure that effective institutions, strategies, and choices for risk management 
will be identified, implemented, and sustained as an integrated part of achieving 
sustainable development. (Denton et al., 2014, p. 1106) 
The concept of climate-resilient pathways has origins in resilience and adaptive management 
literature (see:  Lee, 1995). The resilience concept first came from studying ecosystems, but was 
later expanded to describe socio-ecological systems (Folke, 2006; Holling, 1973). Resilience has 
multiple levels of meaning, consequences in interpretation and more than one definition (Carpenter 
et al., 2001). While previous perspectives assumed stability, resilience highlights non-linear 
dynamics, feedbacks, uncertainty, varying rates of change, and interactions across temporal and 
spatial scales (Folke, 2006). The initial definition of resilience was to bounce back to a previous 
state after disturbance, but in many cases this type of resilience can preserve a maladaptive system 
such as poverty traps, dictatorships or short-term stability at expense of future generations 
(Carpenter et al., 2001; Holling and Gunderson, 2001; Holling et al., 2001). In order to avoid 
maladaptation, the presence of mechanisms that facilitate experimentation, novelty and discovery 
are necessary to allow for the infiltration of new technology (Carpenter et al., 2001; Tompkins and 
Adger, 2005; Yohe, 2001). Therefore, Nelson et al. (2007) provide a more comprehensive 
definition of resilience: ‘the amount of change a system can undergo and still retain the same 
function and structure while maintaining options to develop’. While earlier adaptation work centred 
on actors and reducing vulnerability of specific groups, the resilience approach uses a dynamic 
systems view focused on building capacity and thus maintains the flexibility needed to deal with 
uncertainty (Nelson et al., 2007). The vulnerability approach has another drawback in the negative 
connotation of describing people as vulnerable rather than having less capacity (Engle, 2011; 
Miller et al., 2010). 
The definition of vulnerability and the relationship between resilience and vulnerability varies 
throughout the literature.1 O'Brien et al. (2007) identified two distinct views of vulnerability in the 
climate change literature with completely different framings of the problem of climate change. 
 
1 In a review of the literature Gilberto (2006) found the relationship between vulnerability and 
resilience to vary from vulnerability being the opposite of resilience to resilience being one of the 
components of vulnerability. 
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‘Outcome vulnerability’ views the problem as two linearly related variables: vulnerability 
decreases when climate impacts are reduced by adaptation or mitigation,  while, ‘contextual 
vulnerability’ views vulnerability to be a product of the interactions between climate and the 
political, institutional, economic and social context (O'Brien et al., 2007). While, many have used a 
more contextual view of vulnerability by defining it as the combination of the risks that households 
and communities are exposed to and their ability to use assets (capacity) to cope with these risks 
(FAO, 2013), others argue that the social processes producing vulnerability to climate change still 
do not receive adequate research attention (Bassett and Fogelman, 2013). Miller et al. (2010) argue 
that the strength of the resilience approach is with identifying interactions, while the vulnerability 
approach highlights historical and political economic processes; however, the two approaches have 
increasingly converged in the literature. Arguably a resilience approach can consider historical and 
political economic processes even if this has not been true of past research.  
Similar to this shift from reducing vulnerability to enhancing resilience, development work has 
shifted from a material perspective to a social perspective focussing on enhancing the capacity of 
individual livelihoods (FAO, 2013). Climate change adaptation has been largely influenced by 
development work, since adapting to climate change does not differ greatly from adaptation to any 
other natural or social shock (Klein, 2007). For the first time, the IPCC 2014 report also included a 
chapter pertaining to sustainable livelihoods. The report stressed the importance of addressing 
inequalities in promoting climate-resilient development pathways via a sustainable livelihoods 
approach (Olsson et al., 2014). A livelihood described as  how one makes a living, can be said to be 
sustainable when it enhances the assets on which it depends, recovers from stress and shocks, does 
not negatively affect other livelihoods and provides for future generations (Chambers and Conway, 
1991). The sustainable livelihood framework (SLF) highlights the following: people live within a 
context of risks, shocks, trends and seasonal changes; they have assets or capitals to draw upon to 
fulfil livelihood strategies; context, formal and informal institutions and processes influence access 
to assets; all these factors influence livelihood activities and finally livelihood activities secure 
specific outcomes (Bingen, 2000; Brocklesby and Fisher, 2003; DFID, 1999).  
Due to contextual shocks and stresses, livelihood strategies temporarily use ‘coping strategies’ as a 
short term answer, but then return to prior livelihood strategies once recovery has happened, while 
climate change, globalization and political problems require longer term adaptation strategies (De 
Haan, 2000). Scoones (2009) argues that livelihoods research has largely ignored the longer-term 
problem of climate change and only deals with shocks, while Hahn et al. (2009) contend that the 
SLF deals with adaptive capacity to climate change to a limited extent only.  Regardless of how the 
framework has been used in past research, the five capitals in the asset pentagon along with the 
processes and institutions that influence access to capitals inform response capacity; moreover, by 
adding planned adaptation and climate change mitigation as an explicit outcome livelihoods work 
can give a more holistic approach to understanding the entire process of AMS as shown in figure 1.  
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Figure 1. Sustainable Livelihood Framework.  
Adapted from Sustainable Livelihoods Guidance Sheet (DFID, 1999). Author has modified 
framework to include planned adaptation and climate mitigation. Vulnerability context has been 
changed to climatic/ecological context to avoid the ambiguity surrounding the definition of 
vulnerability. The area in grey indicates response capacity. Transforming structures and processes 
can also be viewed as the social, poltical and economic context. The SLF evaluates how context 
influences access to livelihood assets or capitals which are used to fulfil livelihood strategies that 
ultimately lead to outcomes. Arrows denote influence and not causation. 
Agri-Food Sector and Climate change 
The agri-food sector provides a particularly stimulating case for an integrated study of climate 
change adaptation, mitigation and sustainable development. Due to projected increases in world 
population, caloric intake and meat consumption, global food production will need to make a 
‘quantum jump’(FAO, 2006). A daunting challenge in itself, but at the same time food production 
needs to also adjust to climatic extremes and reduce greenhouse gas emissions and environmental 
impacts (Smith, 2013).  
Agriculture contributes significantly to climate change, generating 10-12% of global anthropogenic 
emissions (Robertson et al., 2000; Verchot, 2007). Moreover, the agricultural sector is the largest 
global contributor to emissions of non-carbon dioxide greenhouse gases, accounting for 
approximately 50 percent of global anthropogenic methane emissions from livestock and rice 
cultivation and 80 percent of nitrous oxide emissions from fertilizer use and manure management 
(Rosenzweig and Tubiello, 2007; Smith et al., 2008; U. S. EPA, 2012). While the world’s soils 
provide a much larger carbon pool than the atmosphere and vegetation (Smith et al., 2009), 
projections of increased production reveal an increase in emissions from agricultural soil by 35 
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percent by 2030 (U. S. EPA, 2012). However, the potential also exists to sequester large amounts 
of carbon through agricultural practices that improve cropland and grazing land management and 
restoration of degraded lands (Smith et al., 2009; Smith et al., 2008). In summary, the mitigation 
potential of agriculture arises from an enhancement of removals of greenhouse gases; a reduction 
of emissions through management of land and livestock; and reduction of indirect emissions from 
machinery, irrigation pumps, transport and fertilizer production (FAO, 2016; Smith et al., 2014). 
Thus, efficiency improvements and a strategic reduction of inputs provide a cost-effective means 
towards climate change mitigation (Smith and Olesen, 2010). In addition, soil carbon sequestration 
will be most effective in the first couple of decades of implementation and can therefore fill a gap 
while new energy technologies are developed (Smith, 2004). As more time passes the carbon in the 
soil reaches equilibrium, so from 20 to 100 years the carbon sequestration potential becomes 
minimal (Freibauer et al., 2004). Moreover, the changes to land management practices must be 
permanent to maintain carbon sequestration (Freibauer et al., 2004).   
In terms of adaptation, since food production has always been dependent on climatic conditions, 
producers have some experience adapting to change. How well individual producers adapt has 
direct consequences on their livelihoods, while on a larger scale the ability of major producers to 
adapt has consequences for global food security. Unfavourable climatic conditions continue to be a 
key cause of food insecurity, as evident recently when climate extremes impacting the production 
of major producers contributed to a spike in food prices (Porter et al., 2014). Various projections 
demonstrate that climate change will have mostly negative effects on food security including: 
availability, access, stability of supply and utilisation of food (FAO, 2003; Glantz et al., 2009).  
Potential positive changes include2, an extended growing season and expansion of crops to 
northern latitudes (Porter et al., 2014). However, producers will still need to adapt to seize these 
opportunities (Fay et al., 2009). Furthermore, a change in mean temperature and precipitation does 
not pose as big a risk as increases in variability and climate extremes including: heatwaves; 
seasonal changes in temperature; reduced snow cover protecting crops from winter freeze; changes 
in hydrology due to an increase in frequency and intensity of droughts, flooding from intense 
rainfall events and seasonal changes in timing of rainfall (Min et al., 2011; Rosenzweig et al., 
2002).  These changes will have many biophysical and socio-economic consequences including: 
physiological effects on the quality and quantity of crops, pasture and livestock; changes in the 
quantity and quality of land, soil and water; changes in weed and pest problems; declines in yields 
and food quality; fluctuations in market prices; changes in global trade; increases in hunger risk 
and food insecurity; migration and conflict (FAO, 2007).  
Some trade-offs will need to be made in the agri-food sector. For instance, land cannot be 
completely dedicated to conservation and mitigation efforts while also growing crops.  More 
 
2 Fertilization from additional CO2 in the atmosphere has not been included as a potential benefit 
because models show that any increase in yields will be offset by yield losses due to atmospheric 
ozone and climate change (Porter, Xie et al. 2014). 
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efficient production through ‘sustainable intensification’ offers one possible strategy by ensuring 
the supply of safe, nutritious food from the same area of land, while maintaining the health of 
natural resources (Smith, 2013). Part of this strategy would be to seize upon the many synergies or 
‘triple-win’ measures present in agriculture. These measures adapt, mitigate and provide non-
climate benefits such as improved yields and sustainable resource use. Triple-win measures in 
agriculture include: diversification of crop rotation, prevention of nutrient leaching from soils, 
conservation of soil moisture, restoration of organic soils and improved land management (Glantz 
et al., 2009; Smith and Olesen, 2010). While these measures have many benefits, who benefits and 
the timing of benefits in practice are not as well understood. Refer to Table 1 for a more thorough, 
but not exhaustive, list of AMS strategies in agriculture. 
Integrating AMS strategies into sector policies allows for a more efficient and effective use of 
money and human resources by seizing opportunities that have multiple benefits (Ahmad, 2009; 
Klein et al., 2005; Pelling, 2010). Despite the clear advantage, climate policy integration has 
received insufficient research attention to inform policy decisions (Adelle and Russel, 2013). Early 
research on integration viewed adaptation and mitigation as complementary measures using a cost-
benefit analysis to determine the optimal mix of the two responses (Bosello, 2005; Bosello et al., 
2010, 2011; Hope et al., 1993). Research in climate policy mainstreaming and integration remains 
predominantly conceptual and exploratory identifying the potential with little work revealing what 
happens in practice  (Chia et al., 2016; Chuku, 2010; Kok et al., 2008;  Matocha et al., 2012). Thus 
while the IPCC 2014 report determined a high-level of consensus for the concept of climate-
resilient pathways, the report also acknowledged that scant evidence supports this claim, since 
many aspects of sustainable development, climate change adaptation and mitigation have not been 
studied empirically (Denton et al., 2014). 
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Table 1. AMS strategies in agriculture with potential outcomes.  
Adapted from Freibauer et al. (2004) and supplemented with other sources including: Bullock 
(1992), Reckling et al. (2014); Smith and Olesen (2010) and Smith and Wollenberg (2012). 
Measure Adaptation Mitigation Other benefits/costs 
Improved or New 
Irrigation 
-Cope with 
drought and 
seasonal changes 
in precipitation 
- Increase or decrease 
in energy demand 
depending on 
systems 
- Possible increase in 
soil C storage 
-Improved yields 
-Water conservation  
(upgraded system) 
-Increased competition 
for water 
(new irrigation) 
Afforestation, 
Reforestation, 
Agroforestry  
-Shade provides 
protection for 
crops 
-Reduced run-off 
during heavy 
precipitation 
events 
-Increase soil Carbon 
storage on newly 
planted land, but 
future management 
can reduce C storage 
-Diversified income 
-Habitat/biodiversity 
improvement 
-Reduced erosion 
-Loss of agricultural 
land 
Use of cover crops -Reduced or 
increased soil 
moisture depends 
on weather 
-Increase soil Carbon 
storage 
-Improved weed control 
and beneficial insects 
-Can increase or 
decrease disease risk 
-Can suppress growth of 
other species of plants 
(allelopathy) 
Improved crop 
rotations/fallow 
-Improved water 
infiltration due to 
soil structure 
- Improved water 
holding capacity 
-Increase soil Carbon 
storage 
-Higher yields 
-Improved soil structure 
and fertility 
-Improved pest 
management 
-Risk management via 
diversification 
Use of legumes in crop 
rotation 
-Potential for 
improved water 
infiltration and soil 
moisture holding 
capacity 
-Reduced emissions 
through a reduction 
in fertilizer use 
-Reduced costs for 
fertilizer inputs 
-Improved yields 
-Reduced grain 
production 
Efficient fertilizer use: 
organic fertilizer, 
legumes, green manure, 
compost and animal 
manure 
-Potential for 
improved water 
infiltration and soil 
moisture holding 
capacity 
-Reduced nitrogen 
and methane 
emissions  
-Higher yields through 
increased soil fertility 
Incorporation of 
residues 
-Increased water 
holding capacity 
-Increase soil Carbon 
storage 
-Higher yields from 
improved soil fertility 
-Loss of animal feed 
Reduced/zero tillage -Increased water 
holding capacity 
(Potential for 
water-logging 
under wetter 
conditions) 
-Increase soil Carbon 
storage 
-Improved yields 
-Potential for lower 
yields in short-term 
-Weed management 
leads to increased labour 
or herbicide control 
-Nitrous oxide 
emissions can increase 
due to anaerobic soils  
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Ukraine’s Significance 
Ukraine’s agri-food sector was chosen as a case due to Ukraine’s importance in agricultural 
production, the still unmet potential of agricultural production, the high variability of yields related 
to climatic events, the mitigation potential due to continued operation of inefficient Soviet systems 
and finally the considerable environmental and socio-economic challenges facing the country.  
Due to a Soviet legacy, Ukraine faces many socio-economic and environmental problems 
independent of climate change. For instance, the country ranks 78th out of 186 countries according 
to the Human Development Index placing it well behind other countries in the region (UNDP, 
2013). Moreover, local governance structures do not have clear mandates or division of 
responsibility within the current policy frameworks (UNDP, 2013). 
According to estimates, Ukraine is potentially capable of feeding 300 to 350 million people 
(Ministry of Foreign Affairs of Ukraine, 2010).  The FAO (2002) determined Ukraine to have the 
largest exploitable yield gap, the difference between actual and potentially obtainable yields, of any 
country in the world. Current yield statistics still indicate considerable potential for increased 
production of barley, maize and wheat if Ukrainian yields reduce the gap with the EU and the U.S 
averages (Meyers and Goychuk, 2015). Moreover, production has not remained robust during times 
of drought indicating potential difficulties with future climate change adaptation.  According to 
estimates, climate variability accounts for 20-50% loss of winter crops and 35-75% loss of summer 
crops in Ukraine (Adamenko and Prokopenko, 2011). Simelton et al. (2012), found Ukraine along 
with other middle-income transition countries to have the highest agricultural vulnerability to 
drought. Furthermore, fluctuations in food production due to climate extremes in agriculturally 
important countries, along with the implementation of export quotas as a domestic policy response, 
played a role in recent spikes in global food prices (Porter, 2014). Ukraine is one country that 
responded to climate extremes in such a manner. 
In terms of climate change mitigation, Ukraine is the sixth largest per capita greenhouse gas emitter 
and uses over three times more energy per unit of GDP than the average among OECD countries 
(UNDP, 2013; World Bank Group, 2015). This inefficiency, however, provides an opportunity for 
emission reduction projects to be completed relatively inexpensively. Ukraine has benefited from 
the Joint Implementation (JI) offsetting scheme within the Kyoto Protocol. JI allows countries to 
invest in emission reduction projects in host countries. Ukraine has 251 registered projects and has 
issued 60% of the emission reduction units making it the leading host country in the scheme (Anja  
Kollmuss et al., 2015).  
Aims, objectives and thesis structure	
This chapter reviewed the literature pertaining to the integration of response capacity, adaptation, 
mitigation, sustainable development; the concept of climate-resilient development pathways and 
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the potential benefits of using an integrated approach. The thesis aims to understand sustainability, 
climate change adaptation and mitigation within the context of the current development pathway to 
reveal insights that can contribute towards fostering a climate-resilient development pathway. The 
approach adopted here answers a call from the IPCC for more context specific case studies 
integrating AMS (Denton et al., 2014). Using Ukraine’s agri-food sector as a case study provides 
both context specific results and also provides insights as to the potential gains from using an 
integrated approach.  
While synergies and trade-offs have been identified on paper, research has not addressed what 
happens in practice or provided a clear understanding of implications for equitable development 
(Denton et al., 2014; Ürge-Vorsatz and Tirado Herrero, 2012). Similarly, the determinants of 
capacity have been ascertained, but the process of capacity to action is not well understood. 
Specifically, how to develop capacity to seize opportunities and overcome constraints to action 
needs research (Klein et al., 2005; Sathaye et al., 2007). Therefore, the three objectives of this 
research relate to understanding three dynamic properties of AMS: synergies, trade-offs and the 
link between capacity building and climate action. The first objective is to understand how to seize 
synergies by identifying shared barriers and mutual opportunities.  The second objective is to 
understand how to develop capacity to address climate change. In order to meet these two 
objectives, adapting, mitigating and developing sustainably (AMS) are viewed as a single process 
commencing with response capacity. Adaptation, mitigation and sustainable development become 
distinct responses to climate change at the outcome stage of the modified SLF.  This approach 
applies the emerging argument that adaptation, mitigation and sustainable development should not 
be viewed as distinct responses (Biesbroek et al., 2009; Pelling and Manuel-Navarrete, 2011). The 
third objective is to identify and understand potential negative consequences of how trade-offs 
occur in practice and how maladaptive strategies arise.   This objective will be met by operating at 
more than one scale and considering the perspectives of multiple stakeholders gained through 
interviews and observation.   
Furthermore, this research follows the interpretivist paradigm in order to understand multiple 
perspectives. The interpretative paradigm holds the view that people’s interpretation of social 
reality differs according to historical and social context (Higgs, 2001); moreover, acknowledging 
multiple socially constructed realities provides a more equitable approach since it allows for all 
‘voices’ to be heard (Creswell, 2013; Guba and Lincoln, 1989).  
Chapter 2 provides an overview of how methods are both compatible with a systems methodology 
and maintain a participant-driven research approach. The compatibility of methods and how they 
integrate across each chapter is also explained.  
Chapter 3 clarifies why Ukraine was chosen as the case study country. As well, it presents an 
overview of Ukraine’s agricultural and climate change mitigation potential, indicators of national 
capacity, current socio-economic, political and environmental challenges, and historical context.  
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Data Chapters 4-6  
Each of the data chapters uses an integrated approach, engages with multiple stakeholders and 
operates at more than one scale. The work follows a participant-driven method with a predominant 
focus on the objective of determining how to seize positive synergies and how developing capacity 
links to climate response. Achieving the third objective of understanding trade-offs and 
maladaptation is largely a consequence of working across several scales in the research.   
Chapter 4 draws upon interviews from stakeholders dealing with different aspects of climate 
change, agriculture and/or rural development. While stakeholders at the national, local and farm-
level were interviewed, this chapter concentrates on issues affecting the entire nation. Using 
grounded theory to code the data, the same barriers and bridges were found to influence adaptation, 
mitigation and sustainable development/capacity building. These findings indicate that the key 
areas requiring attention are not directly related to climate change, but rather targeted capacity-
building has the potential to deliver a triple-win. 
Chapter 5 applies the modified SLF to the successful implementation of one particular strategy: a 
cooperative. By viewing the cooperative as a livelihood strategy with the potential for AMS 
outcomes, this chapter concentrates on understanding the potential synergies from capacity 
building. The work focuses on the changes involving social capital quality and quantity as the 
cooperative developed since those changes were deemed central to AMS. Specifically, this chapter 
endeavours to understand how social capital went from a barrier to addressing climate change to an 
instrumental factor in achieving multiple livelihood outcomes including planned adaptation.  
Chapter 6 examines a particular triple-win technique, crop rotation, because it emerged as a topic 
of considerable disagreement amongst stakeholders despite being an approach with many benefits.  
By using Q methodology, perspectives could be clarified to reveal why crop rotation was not 
consistently implemented. While this chapter intended to meet the first objective by revealing 
barriers to crop rotation implementation, it also meets the third objective by demonstrating a trade-
off farmers currently make in the short-term.  
Chapter 7 first summarises results and then compares this case study with other studies integrating 
AMS. The chapter ends with the main conclusions from this work and potential areas for future 
research.  
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Chapter 2 Methodology 
Introduction  
This chapter explains how the Sustainable Livelihood Framework (SLF), grounded theory, Q 
method and political ecology were integrated, how each method fits with a systems methodology 
and how the methods complement each other by mitigating weaknesses. Chapters 4 through 6 each 
have a methods section providing more detail of how methods were applied. The purpose of this 
chapter is to justify the methodological choices made and to demonstrate consistency in 
philosophical stance and methodological approach. First, an explanation of systems methodology 
provides the groundwork for understanding the rationale and strengths of this methodology.  
Systems Methodology 
In the literature the systems methodology has also been called general systems theory, systems 
paradigm or systems thinking (Boulding, 1956; Checkland, 1981; Checkland, 1976; Kornai, 2002). 
This work follows a systems methodology within the interpretivist paradigm. ‘Systems thinking’ 
influences the research approach and methods used, thus fulfilling the role of a methodology. For 
these reasons, the term ‘systems methodology’ will be used for this study.  Moreover, the systems 
methodology provides a holistic framework to organise the knowledge gained from multiple 
disciplines perspectives and scales, and the historical, social and political context (Berkes et al., 
2003; Halsnaes et al., 2007; Meadows, 2009).   
Systems methodology accommodates the interpretivist paradigm in recognising that people 
continually negotiate their interpretations of the world around them (Checkland, 1981) . The 
researcher must also acknowledge assumptions and how personal, cultural and historical 
background shape interpretations3 (Addison, 1999; Creswell, 2013; Gasson, 2003). Systems 
methodology involves recognising that the environment cannot be controlled and acknowledging 
that system boundaries change and interact with other systems (Bell and Morse, 2008). A 
distinction must also be made between ‘soft’ and ‘hard’ systems. Soft systems apply to systems 
with poorly defined problems such as social systems (Checkland, 1999). While hard systems can be 
controlled and engineered, soft systems must first be understood to then be improved or modified 
(Checkland, 1981).   
In soft system methodology, the system does not apply to the world, but rather to an organised 
process of inquiry into the world (Checkland, 1999).  For instance, a systematic way to engage 
multiple perspectives provides insights, opportunities for reflection and equitable action (Hirsch et 
al., 2010). Therefore, from a systems perspective, participatory methods yield better information 
for understanding and addressing issues, since these methods lead to understanding of stakeholder 
interpretations of the system from ‘on the ground’ experiences (Pritchard Jr. and Sanderson, 2001). 
 
3 Refer to appendix 1 for the researcher’s reflective journal.  
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In some manner, systems need to be simplified to be understandable, but not in a reductionist 
matter.  Instead clarity can be accomplished by addressing the issue from different scales or 
conceptual levels; such as, national, regional, local and household level (Mesarovic et al., 2003).  
In this research, each chapter has a different focal point: national issues; the cooperative as a 
strategy; and the technique of crop rotation.  
Several methods meet the needs of a systems methodology as the focus is not solely on structure, 
but means understanding relationships, patterns, processes, context and feedback loops (Capra, 
2005; von Bertalanffy, 1971). The goal of this research was to capture dynamics and changes in 
processes over time; therefore, qualitative methods were determined to be the better option within a 
systems methodology (Kornai, 2002; Patton, 1990). Moreover, qualitative methods allow for a 
more complex understanding, enable the incorporation of multiple-perspectives and identify 
variables that cannot easily be measured  (Creswell, 2013; Denzin and Lincoln, 2000). 
In summary, this study views a systems methodology as a systematic way to incorporate multiple 
perspectives and scales to understand processes within the context they occur. In this research, the 
Sustainable Livelihood Framework provides a heuristic device for the system under study. Each 
chapter explores the system from a different conceptual level, while the chosen methods allow for 
multiple perspectives and problem definition from the participants themselves.  
Methods 
The following sections explain how the SLF, grounded theory, Q method and political ecology 
were applied in this study. These methods maintain a participant driven approach and 
accommodate a systems methodology as summarised in table 2 and described in the following 
sections.   
Table 2.  Methods employed in research and how they fit with a systems methodology and 
participant-driven approach. 
Method/Approach Participant-driven Systems Methodology 
Sustainable Livelihood 
Framework 
Generate open-ended 
questions for semi-structured 
interview 
Heuristic device (soft-system) 
Grounded Theory Constant comparison between 
data collection and analysis. 
Open to new directions in 
research depending on 
participant responses.  
Process oriented by gerund 
coding. 
Sensitive to context. 
Q method Direct statements from 
interviews used in concourse 
generation. 
Isolates factors so not 
reductionist. 
Political Ecology Multi-perspective 
Ethnographic data collection 
Analysis of economic, 
historical and political factors. 
Multi-scale 
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Sustainable Livelihood Framework 
The sustainable livelihood framework was derived from participatory approaches building on 
experience of past system-oriented work (FAO, 2013). Sustainable livelihoods stress participatory 
methods where community members develop indicators that provide insights into processes at each 
conceptual level (Bossel, 2001). While livelihoods models are typically applied to household level, 
this framework can also be used at different scales (Pelling, 2010; Scoones, 1998). In this study, the 
SLF was used to generate questions that worked across scales and related to capital access, 
outcomes, successes and failures (see tables 3 and 4). The SLF consists of a two-pronged approach 
to understanding household livelihood strategies: 1) acquire knowledge about the access 
community members have to the five forms of capital (natural, social, human, physical, financial) 
and 2) explore the environmental, historical and political context and institutional processes and 
structures (May et al., 2009; Scoones, 1998).  Livelihood strategies produce outcomes that included 
planned adaptation and mitigation in the modified SLF. As such the modified SLF also served as a 
heuristic device to capture the AMS process at multiple scales (see: figure 1, chapter 1).			
Table 3. Questions posed to stakeholders in Ukraine. 
Category Question 
Adaptation  How well has the agri-food sector managed during past extreme climate 
events? (floods, drought, frost/winter kill due to reduced snow pack and 
insulation, extreme heat, seasonal changes) 
 
Mitigation What opportunities exist to mitigate climate change?  Where or how can 
mitigation occur in the agri-food sector or in rural communities?  
 
Adaptation or 
Mitigation 
What positive opportunities and negative impacts will climate change bring 
to Ukraine’s agri-food sector?   
Capacity/Context What are the biggest challenges to the agri-food sector in Ukraine or what 
do you view as policy priorities or development priorities for the agri-food 
sector in Ukraine?   
 
Context What are the biggest environmental concerns (natural resource use)? Which 
are the easiest to address? How can they be addressed?  
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Table 4. Questions posed to farmers. 
Category Question 
Adaptation How have you handled climate variability in the past (drought, heavy 
precipitation, frost kill, seasonal variability, extreme heat)?  (Could things 
have been easier with access to certain forms of capital?)  Did anything else 
go wrong?  
What if the event happened three years in a row?  How would you change 
your practice?   
What drawbacks/impacts would that change have on your livelihood?   
What would you need to help in long-term planning?  
 
Mitigation What changes have you made to improve efficiency in your work (fuel, 
animal feed, yields/input? 
Why did you make these changes (did something in particular make you see 
the need)?  
When did you make these improvements?   
Have you ever postponed these changes?  If so, why did you have to 
postpone making improvements?   
Did you have as much improvement as anticipated?  Did you see any 
unexpected improvements? 
 
Capacity Human Capital 
Where do you access information that is important to your livelihood or 
business? 
How available is the information? 
Has the ability to access information changed over time?  
What would you like information on? 
 
Social Capital 
Are you a part of any other formal farming groups?  (Do any exist that you 
have chosen not to join?)  
What help do these groups provide?   
What local services do you use? Are they easy to access?   
 
Natural Capital 
How productive are the soils?   
Has this been changing over time?   
How have you been able to increase the productivity of resources? 
How are your fields/crops impacted by outside users? 
 
Physical Capital  
How would you describe the state of transport infrastructure and services, 
communications, and energy supplies?  Have you seen changes over time? 
How has this supported or hindered families income or livelihood? 
Do you have any equipment that you use to bring in extra income?  
 
Financial Capital 
What is your main income source?   
Do you have other sources of income?  
Other members of your household?   
Does anyone work outside of the region?   
In what years did you have good income and what happened then?  What 
happened/caused bad years?   
How is the household doing currently with the level of income?   
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Grounded Theory 
Attention to processes and context is one of the principal tenets of grounded theory research. 
Rather than a method, grounded theory has been described as a style of doing qualitative analysis 
with distinct features embracing: theoretical sampling; concurrent data collection and analysis; and 
constant comparison of data to data, data to concepts and concepts with theoretical categories 
(Charmaz, 2005, 2006; Laws and McLeod, 2004; Strauss, 1987). Grounded theory maintains a 
participant-driven approach by aiming to discover key issues from participants in the field, seeking 
differing perspectives and using an iterative approach with flexible data collection procedures 
(Charmaz, 1995; Charmaz, 2000; Glaser and Holton, 2004; Oreszczyn, 2000). In practice, this 
translates to using broad, open-ended questions to encourage unanticipated explanations to emerge, 
while follow-up discussion stimulates detailed information on the topic (Charmaz, 2006). Follow-
up questions explored context, processes and structure.  
Q Method 
Stephenson (1953) developed Q method for the field of psychology. Often described as a 
collaboration tool, Q method can create a more neutral interview setting for posing potentially 
contentious statements and issues (Brannstrom, 2011; Dryzek, 1990). Q method does not provide a 
percentage of the population that adheres to one idea, but rather provides clarity of multiple 
perspectives by systematically identifying discourses (Dryzek and Niemeyer, 2008).  Moreover, the 
factor analysis component of Q method works well with systems methodology since it isolates 
factors in multivariate phenomena without being reductionist (von Bertalanffy, 1971).  The first 
step of this method is to develop ‘the concourse’ through interviews, observation, media reports 
and a review of the literature (Van Exel and de Graaf, 2005).  The concourse consists of the range 
of opinions surrounding a topic and from the concourse a list of statements can be generated for the 
Q sort. In chapter 6, the concourse was developed solely from statements from participant 
interviews. Interviewees sorted the statements into a quasi-normal distribution from least agree to 
most agree and factor analysis generated well-defined discourses.  Short interviews via email were 
conducted after the sorting, providing details, context and ultimately a better understanding of the 
emerging factors. Consequently, this method helps to uncover how and why perspectives diverge.  
Political Ecology 
Similar to Q method, political ecology explains and resolves the consequences of ideas about 
environmental change as much as explaining the change itself (Robbins, 2011). The 
interdisciplinary approach of political ecology emerged from the field of political economy and 
thus maintains a focus on the link between the distribution of power and productive activity, while 
also including an analysis of environmental relationships (Berkes et al., 2003; Greenberg and Park, 
1994). Political ecology differs from most other approaches and complies with systems 
methodology since it includes economic, historical and political analysis; involves multiple scales 
and perspectives from ethnographic data; and contends with discourse analysis and the relationship 
between power and knowledge (Berkes et al., 2003; Bryant and Bailey, 1997; Muldavin, 2008).  
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In terms of discourse analysis, the broad aim of political ecology has been to uncover counter-
narratives to those dominating policies or academic debates about the causes of environmental 
problems (Benjaminsen et al., 2010). In particular, discourse analysis and the relationship between 
power and knowledge have been influenced by the work of Foucault. Flyvbjerg and Richardson 
(2002) describe a Foucauldian approach as using context-based case studies and a theoretical 
analysis of power; exploring the relationship between power and knowledge; viewing language as 
conflict rather than debate and applying the insights gained to bring about change. Foucault 
asserted a more complex idea of power and power relations. First, Foucault maintained that the 
state was secondary to local regional powers and these powers must be understood in historical and 
geographical context (Foucault, 2012). While Foucault argued that power exists in interactions 
between people when one wants to influence the action of others, he also maintained that people 
understand their actions and why they do them, but are not always aware of the consequences or 
larger impacts (Dreyfus, 1982; Hindess, 1996).  Foucault also stressed that power relations had 
narrowly focused only on domination and repression ignoring other potential relationships; 
furthermore, if the possibility of resistance does not exist there are no relations of power (Foucault, 
1987; Foucault, 1989). Finally, Foucault argues that power ensures that things get done and should 
not be only considered in a negative light (Foucault, 2012).   
Integration of Methods 
The discovery of new ideas from the constant comparison process provided new opportunities 
when initial research plans did not come to fruition, highlighting an additional benefit of the 
grounded theory approach (see appendix 2 for details of how the research plan changed). Figure 2 
shows how Grounded theory and other methods were integrated throughout the research process. In 
chapter 4 the grounded theory process eventually led to the integration of post-Soviet literature 
since coding revealed themes related to a Soviet legacy. Memo writing in the field resulted in two 
participant driven outcomes that were examined further in chapters 5 and 6. Chapter 5 examines the 
changes in social capital and returned to the modified SLF to examine the development process of a 
dairy cooperative. When crop rotation emerged as a contentious topic with considerable 
disagreement, Q method was used to examine the disagreements, as Q method has been shown to 
be particularly valuable when applied to complex and controversial issues (Addams and Proops, 
2000; Barry and Proops, 1999). Finally, a political ecology lens was used in the final synthesis and 
analysis of results. 
 
 
 28 
 
 
 
 
 
 
 
 
Figure 2. Research design. 
1 Adaptation, mitigation and sustainable development were considered to be a single process 
addressing climate change through resilience building. They were differentiated as three different 
objectives at the outcome stage of the process. Shaded area indicates where grounded theory was 
used for collection and analysis.  
Sustainable	Livelihood	Framework	(SLF):	
Depict	Development	Pathway1 and	Generate	Open-Ended	Questions		
Data	collection:
Interviews,	field	observations,	farm	tours,	large	agricultural	business	
conference	and	smallholder	cooperative	celebration.
Constant	
Comparison
Continual	Comparison:
Open,	Axial	and	
Selective	Coding
Incorporate	Post-
Soviet	Transition	
Literature
Chapter	4:	
National	Processes
Participant-Driven	
Outcome:
Changes	in	Social	
Capital
Follow-up	Interviews	
and	Cooperative	Tour
Chapter	5:	Social	
Capital	System	within	
SLF
Participant-Driven	
Outcome:
Crop	rotation	topic	of	
disagreement
Statements	used	for	Q	
sort
Chapter	6:	Factors	
(perspectives)	and	
consensus	statements
Political Ecology Lens: 
 Synthesis and Analysis 
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The methods used are also complementary in respect to addressing weaknesses as shown in table 5. 
While political ecology strongly focuses on historical context, the SLF often does not lead to 
consideration of historical factors. For example, people who have historically experienced 
problematic external interventions might not be receptive to new interventions (Adato and 
Meinzen-Dick, 2002).  Since grounded theory does not use prior theories from the literature, it has 
been argued that it runs the risk of re-discovering previous findings (Thornberg, 2012). Using the 
SLF to generate questions and political ecology to synthesise the results helps to counter this 
concern. Q method often finds unanticipated similarities among individual attitudes; thus 
supplementing grounded theory well (Addams, 2000).  Moreover, integrating grounded theory and 
Q method with a political ecology approach can address criticisms against political ecology. In 
particular, Vayda and Walters (1999) stressed the use of open questions in environmental research 
and not assuming political influences or having a political bias prior to conducting research. By 
using open-ended questions in interviews prior to building the concourse this bias was reduced. In 
addition, all statements on the subject including those that are not political were included in the 
concourse to account for apolitical influences. Finally, political ecology has often used a chain of 
explanation when in reality multiple levels act more like networks of influence (Robbins, 2008). Q 
methodology does not reduce a complex subject into a linear explanation, but maintains the 
complexity of influences versus claiming direct causes. 
Table 5.  Role methods play in addressing weaknesses.  
The second column indicates criticisms of the methods listed in the first column, while the third 
column explains shows how these criticisms were addressed by the methods listed in the last 
column.     
Critiqued  
Method 
Criticism Mitigating Role Supporting 
Method(s) 
Sustainable 
Livelihood 
Framework 
(SLF) 
Misses global processes, 
historical influences and 
power relations 
Predominantly focus on 
global processes, historical 
and power relations 
Political  
Ecology 
 
Grounded  
Theory 
 
Risks ‘reinventing the 
wheel’ 
Used to guide interviews SLF 
Used to interpret results  Political 
Ecology 
Political  
Ecology 
 
 
Misses apolitical 
influences 
Open coding process  
includes  apolitical terms 
Grounded 
Theory 
Apolitical statements 
included in sort 
Q method 
 Leads to a linear/causative 
interpretation 
Explanations are 
influences not causes and 
relationships are not linear 
Q method 
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Concluding Remarks 
Understanding and solving climate change requires a holistic and interdisciplinary approach such 
as a systems methodology (Schneider, 1977).  Moreover, agriculture and climate change are socio-
ecological systems characterized by interactions between power relations and justice, resource use 
and management, and feedbacks across multiple scales (Fischer et al., 2015).  The methods selected 
for this study address each of these characteristics. Thinking of the problem as systems within 
systems helps to make the study manageable without being reductionist. For instance, a system 
may be a region, a community, a household, an economic sector, a business, a population group, or 
ecological system (Brooks and Adger, 2005). Chapter 4 considers broad issues affecting climate 
change in the agri-food sector in Ukraine, chapter 5 considers the system to be a dairy cooperative 
in Ukraine’s south, while chapter 6 examines how the political economic systems interacts and 
affects crop-rotation. Finally, the understanding of environmental issues varies according to 
differing perspectives, and social systems and power relations influence these perspectives (Hirsch 
et al., 2010). In chapter 7, a Foucauldian political ecology approach engages with these 
perspectives to reach a greater understanding of each of these sub-systems.  
The next chapter describes the context of Ukraine’s agri-food sector by using the SLF as a guide. 
Moreover, in order to support political ecology analysis considerable attention is given to the 
history of agriculture in Ukraine.  
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Chapter 3. The Pathway of Ukraine’s Agri-Food Sector 
Introduction  
Since the aim of this study is to understand how to foster a climate-resilient development pathway, 
the ideal candidate country for this case would have two key features: appreciable potential and 
considerable sustainability challenges impeding that potential.  The purpose of this chapter is to 
provide contextual information about Ukraine’s agri-food sector. As will be established in this 
chapter, Ukraine’s agri-food sector satisfies the qualities for both an intrinsic and instrumental case 
(Stake, 2005). Due to Ukraine’s agricultural importance, findings even when just limited to the 
context of Ukraine have intrinsic value; however, the potential synergies, the unmet potential and 
numerous challenges provide a case that is instrumental in understanding the broader issues 
surrounding climate-resilience.  
Methodology and Outline 
This chapter consists of a literature review of journal articles, technical documents and historical 
reports. Over the course of this research, Ukraine has experienced considerable political turmoil 
including the Maidan revolution, subsequent fall of the Yanukovych government, annexation of 
Crimea by Russia and a continuing war in eastern Ukraine. Data collection occurred prior to the 
Maidan revolution with the exception of the Q sort procedure in Chapter 6. This chapter has been 
updated in an attempt to capture some of the ongoing reforms in Ukraine. In addition, personal 
communication with a land reform expert in Ukraine supplements the information gathered from 
literature reviews. 
A brief introduction provides the key features justifying Ukraine as a case study, while the 
remainder of the chapter broadly follows the SLF in providing information pertaining to challenges 
and opportunities for fostering a climate-resilient development pathway. First, the climate context 
is discussed: including shocks, trends and seasonality from both past events and predictive climate 
models. The next section addresses current livelihood practices by discussing farm structures and 
crops produced. Then an examination of national indicators for the five capitals provides an idea of 
capacity as well as socio-economic, environmental/natural resources challenges in Ukraine. 
Following that, the historical changes that have influenced Ukrainian agriculture will be described. 
Finally, adaptation and mitigation outcomes will be discussed.  
Overview of Ukraine’s Potential and Challenges 
Ukraine, often called the breadbasket of Europe, has one-third of the world stock of black fertile 
soil (chernozem) and a favourable temperature and moisture regime for growing a variety of crops 
(Fileccia et al., 2014).  Ukraine is the second largest country in Europe with 70% of that land being 
arable (41.5 million hectares) compared to approximately 45% arable land in the EU (Arkadiusz, 
2014; Dolgilevich, 1997; Fileccia et al., 2014; The World Bank, 2010; Thuroczy, 2009). Location 
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also serves Ukraine well. Ukraine means borderland, aptly named due to its location on the south-
eastern edge of Europe, closely neighbouring Asia and the Mediterranean and with the Black Sea 
coast to the south (Subtelny, 1988).  Therefore, Ukraine’s 19 ports (5 in Crimea) are well 
positioned to export to key markets including the EU, Northern Africa and the Middle East 
(Morton et al., 2005; OECD, 2003; Thuroczy, 2009).  Also due to location, most of Ukraine has a 
moderate-continental type climate, except for the almost sub-tropical climate of the southern coast 
of Crimea (UNFCCC, 1998).  This enables Ukraine to grow a range of crops and produce ranging 
from winter wheat and spring barley to melons and grapes.  The nations natural riches are largely 
due to the ecoregions in Ukraine: forest, forest-steppe, steppe, mountain, and both freshwater and 
saltwater systems.     
Transitioning to a market economy has slowed the achievement of Ukraine’s agricultural 
production potential. After Ukraine achieved independence, fallow land increased fivefold, forage 
crops decreased by nearly 40 percent, livestock production plummeted and agricultural GDP 
contracted by 51 percent (Karacsonyi, 2010; Lindeman, 2004; Shuker, 2004; Thuroczy, 2009).  
However, conditions have improved, and since 2000, production has been increasing (Karacsonyi, 
2010).  Agribusiness has become one of the most promising and thriving sectors of Ukraine’s 
economy and further gains could serve to drive the rest of the economy (Karacsonyi, 2010; Shuker, 
2004; Williams, 2011).  Currently agriculture accounts for about 20% of the country’s employment 
and at 14% of Ukraine’s gross domestic product, agriculture’s share of GDP is much higher than in 
Europe’s other major agricultural producers (Arkadiusz, 2014; WDI, 2015).  
Ukraine’s economy can also benefit from attracting foreign investment for climate mitigation 
projects. While Ukraine has benefited from the JI scheme, Ukraine has low motivation to act due to 
unambitious commitments under the Kyoto Protocol.  The baseline year for Ukraine under the 
Kyoto Protocol was 1990 and the reduction target called for stabilising emissions at 1990 levels by 
2012 (UNFCCC, 2008).  Ukraine received Assigned Amount Units (AAUs) based on these targets 
(Aldrich and Koerner, 2012).  Since the baseline is one year prior to the collapse of the Soviet 
Union and the subsequent economic breakdown, Ukraine had an abundance of AAUs which 
remained in effect post-2012.  AAUs could be traded to other countries, which helped lower costs 
of emission reductions. Money earned from selling AAUs went into the Green Investment Scheme, 
but often those projects did not contribute to additional emission reductions (Aldrich and Koerner, 
2012).   
Ukraine faces many challenges independent of climate change that contribute to the vulnerability 
context. The unstable political situation and crisis in eastern Ukraine continues to cause problems 
and create risks for Ukraine’s economy (World Bank Group, 2015). High levels of corruption have 
become an enduring problem in Ukraine. According to Transparency International (2015), 
Ukraine’s transparency score of 27 out of a possible 100 has been relatively consistent over the last 
5 years and places Ukraine 130/168 in the country rankings. As per Gwartney and Lawson (2015), 
Ukraine also ranks in the 128th position and amongst the least free countries for economic freedom 
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based on the size of government, legal structure, freedom to trade internationally and regulation of 
credit, labour and business. However, many reforms have very recently occurred including new 
anti-corruption legislation, better-targeted assistance to the poor, strengthening of regulatory 
framework and harmonization of banking practices with EU norms (World Bank Group, 2016). 
Climate Context: Shocks, trends and seasonality 
In terms of establishing climate context, it is worthwhile to look at historical and recent climate 
events. Droughts have increased in frequency and intensity and have recently started to influence 
even the typically wet northern Polesye region (Adamenko and Prokopenko, 2011). Correlation 
analysis conducted for the period covering 2000 to 2012 found increasing temperatures and 
decreasing precipitation to limit summer productivity in the steppe and forest steppe zones 
(Movchan and Kostyuchenko, 2015). However, drought is not the only potentially detrimental 
change affecting crop production. The timing and intensity of precipitation events is also of 
concern. In Ukraine, snow pack is essential for protecting winter crops from frost damage and for 
providing moisture for crop development through the spring melt (Romanov, 2011). An example of 
multiple climate events affecting production happened in 1890. Crops were affected first by an 
unusually dry autumn, then strong winds removed snow cover during an extremely cold winter, a 
rapid snow melt in the spring did not provide the necessary soil moisture for early development and 
finally a meteorological drought occurred in the late spring and summer (Dronin and Kirilenko, 
2012). 	
In terms of climate models, Parry et al. (2007) predicated a slight beneficial affect for Ukraine. 
However, Alcamo (2007) argued that earlier models related to averages over large areas, while they 
found that an increase in severe droughts could lead to significant reductions in local crop 
production. Indeed, models for both north western and south eastern Ukraine demonstrated water 
deficits in the summer due to increasing temperatures, corresponding increases in 
evapotranspiration and decreasing precipitation (Dronin and Kirilenko, 2012; S. Fischer et al., 
2014).  While earlier models predicted that eastern Europe would have an increase in growing 
season due to fewer days of frost  (Tebaldi et al., 2006), more recent models indicate that Ukraine 
will experience a decrease in growing season of 10 or more days due to summer water deficits (Bär 
et al., 2015). Increases in growing seasons and as well as potential yields have been demonstrated 
for the Carpathian Mountains where significant agricultural production is not feasible (Bär et al., 
2015; Sutton et al., 2008). 
At the same time, several models indicate an increase in frequency and magnitude of extreme 
precipitation events. Roudier et al. (2016) found that flood magnitudes will increase significantly 
for Ukraine. In south western Ukraine, Croitoru et al. (2013) observed an increase in heavy and 
extremely heavy precipitation days. Moreover,Gaál et al. (2014) found drying in the summer, but 
increases for all precipitation indices in the winter for the Carpathian basin indicating an increase 
likelihood of flash floods.  
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Seasonality and precipitation variability causes considerable volatility in production as will be 
explained in the outcome section of this chapter. While drought is the dominant concern, timing of 
precipitation, intensity of events, snow-pack also play an important part in yields realised. The next 
section discusses current livelihood practices in terms of farm structure and crops produced.  
Livelihoods: Current farm structures and crop production  
Farm Structures 
Ukrainian citizens possess the following four types of agricultural land: (1) plots of land around 
their homes, (2) small household plots near villages, given to families residing in the closest 
village, (3) dacha plots or summer homes typically owned by urban families, and (4) land shares 
given to members of the former collectives and local residents (Morton et al, 2005).  The land can 
either be cultivated by the “owner” or leased to another farmer or business.  An estimated 6 to 7 
million Ukrainian citizens choose to cultivate small land plots; moreover, 37.1 percent of Ukrainian 
households raise cattle, poultry or bee hives (East Agri, 2005; Morton et al., 2005).  However, 
many opt to lease land to agricultural businesses.  
Ukrainian statistics identify three types of farms: agricultural enterprises or agri-holdings from 1 
000 to 100 000 hectares or more, private farms of 100-500 hectares and household plots of 
typically 1-2 hectares (Karacsonyi, 2010).  Small individual farms and household plots produce 
most of the agricultural output in Ukraine due to the sheer number of individual farmers 
(Karacsonyi, 2010; Thuroczy, 2009). 
In general, agricultural enterprises are getting larger (Karacsonyi, 2010).  Between 2005 and 2011, 
the number of farms over 3000 ha increased by 35 percent mostly due to a reduction of farms 
ranging from 500 to 2000 hectares (Meyers and Goychuk, 2015).  The large agricultural enterprises 
tend to be vertically and/or horizontally integrated businesses, managed by agribusiness 
professionals and often owned by investors from other industries (EBRD and FAO, 2008). 
Farm Production 
In Ukraine and globally, there has been a noticeable move away from cereal production to oil seed 
crops such as sunflower, rapeseed and soybean (EBRD and FAO, 2008).  Oil crop production has 
experienced the fastest growth in Ukrainian agriculture compared to other crops (Karacsonyi, 
2010).  The land area used to cultivate sunflower has more than doubled since 1985; moreover, it 
was the only crop that had increased production during the 1990s (Karacsonyi, 2010; Shuker, 2004; 
Thuroczy, 2009).  Ukraine became the top exporter of sunflower in 2012 and increased exports by 
almost 40 percent between 2013 and 2014 (McFerron, 2014; Ministry of Foreign Affairs of 
Ukraine, 2012). Rapeseed production increased 60 times in five years and has replaced sugar-beet 
and flax in the north and in the forest-steppe (Karacsonyi, 2010).  The area sown with soy 
increased from 31,000 hectares in 1998 to more than 700,000 hectares in 2006 (Thuroczy, 2009).   
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Despite declines in production and shifts to oil crops, Ukraine produces 3-4 percent of global grain 
production and belongs to the top 15 wheat producing countries (Karacsonyi, 2010).  Forecasts for 
wheat production for the 2016/2017 season predict a decrease from the year previous due to fall 
dryness reducing area sown; however yields are forecast to be at their highest level in 26 years 
(Lindeman, 2016a, 2016b)  Barley is the next most common crop since fields with crops damaged 
by frost are frequently reseeded with spring barley (Lindeman, 2004; Thuroczy, 2009).  The third 
most important crop in Ukraine is maize. Ukraine was the world’s largest exporter of maize in 
2006/2007 producing 5 million tonnes (Thuroczy, 2009).  While cultivated lands producing maize 
quadrupled between 2002 and 2013, maize has decreased over the past two years due to falling 
prices (Lindeman, 2016a). Rye continues to be an important crop in the northern region of Ukraine 
with exports to neighbouring countries (Karacsonyi, 2010).  
On average people in Ukraine consume 132 kilograms of potatoes per person each year (Shuker, 
2004).  The area sown with potatoes has consistently been around 1.5 million hectares (Karacsonyi, 
2010).  Households produce 98 percent of the potatoes in Ukraine and most vegetables and some 
fruits are grown for personal consumption with surplus production sold on the local market 
(Karacsonyi, 2010; Shuker, 2004). Livestock production, animal feed, sugar beet and high valued 
crops such as fruit and wine declined the most in production.  The volume of fruit, grape and wine 
produced in Ukraine is half of what it was in the 1980s (Karacsonyi, 2010).  Sugar beet production 
has decreased due to its inability to compete with sugar cane and the improved profitability of 
grains and oilseeds (Karacsonyi, 2010; Lindeman, 2004).  This decline, particularly in large-scale 
production, caused social and economic problems in rural areas since sugar beet is a labour 
intensive crop (Karacsonyi, 2010; Lindeman, 2004).  Animal feed production had one of the 
steepest declines due to a drop in meat production (Karacsonyi, 2010).  Cattle production has not 
been profitable since independence (Galperina, 2014).	 By 2009, cattle stocks were less than a 
quarter of what they were in the early 1990s, and Ukraine had 60 percent fewer pigs (Karacsonyi, 
2010; Thuroczy, 2009). Poultry production has now recovered after experiencing a 40 percent drop 
by 2001 (Thuroczy, 2009).  Sheep and goats are raised only near Odessa, Crimea and the 
Carpathian Mountains, but their stocks declined in the 1990s, stabilized in the 2000s and 
experienced some growth in the late 2000s (Karacsonyi, 2010). Access to capitals influences farm 
structure and production, the next section reviews indicators for the five types of capitals with the 
SLF. 
SLF Capital Indices  
This section reviews the challenges and opportunities facing a sustainable future in Ukraine and the 
potential response capacity by examining indicators for each form of capital within the SLF.  
Financial Capital 
Ukraine’s national poverty rate is 24% with rural areas experiencing poverty rates twice that of 
urban areas (UNDP, 2013). Many living in rural areas depend on subsistence farming, while those 
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employed in agriculture receive half the wage compared to other sectors (Karacsonyi, 2010; 
Shuker, 2004). In addition, women working in agriculture, on average, receive a salary 89.3% of 
that of men working in the sector (UNDP, 2015). 
For businesses, Ukraine’s agri-food sector has a risky lending environment due to: the inability to 
use land as collateral because of the land sale moratorium, unpredictable government policies and 
ineffective law enforcement (Krasnozhon, 2013; Morton et al., 2005; Shuker, 2004). High interest 
rates at commercial banks and lending terms that do not fit the needs of small farmer’s add an 
additional challenge to gaining necessary financing (Morton et al., 2005).  However, large farms 
can receive financial support from the concessional credit programme and agri-holdings are able to 
attract foreign investment (Arkadiusz, 2014; EBRD and FAO, 2008; Thuroczy, 2009).   
Physical Capital 
Physical capital can be divided into two broad categories: 1) capital specific to the agri-food sector 
such as crop inputs, technology, and handling, storage and food processing infrastructure and 2) 
general infrastructure for the rural population.  Historically, collective and state farms provided for 
all services in rural areas including infrastructure, social and cultural activities (East Agri, 2005). 
Ukraine’s agri-holdings are often the only source of investment in rural areas; however, agri-
holdings pay taxes to cities where headquarters are located thus reducing funds available for rural 
infrastructure (Arkadiusz, 2014). Local administrators do not have the budget needed to maintain 
facilities: according to some estimates budgets only cover the costs of 1-3 percent of necessary 
maintenance (East Agri, 2005).  Many homes in rural Ukraine lack key infrastructure including 
running water, safe drinking water and sewers (East Agri, 2005; UNDP, 2015). Moreover, the 
number of villages reachable via paved roads declined from 1500 to 560 within 10 years (East 
Agri, 2005). 
The inability to access financial capital has resulted in a decrease in input use and continued use of 
obsolete machinery4 (East Agri, 2005).  The inputs consumed by owners of private household plots 
are very small: 5.1 percent purchased seeds, 3.8 percent purchased fertilizers and 0.4 purchased 
pesticides (Morton et al., 2005).  In addition, approximately 40 percent of tractors are 15 years or 
older and machinery replacement occurs at 1/10th the rate it did during Soviet times (East Agri, 
2005; Morton et al., 2005).   
Construction and maintenance of irrigation systems ceased after independence leading to: 
inefficiencies, water loss and a decrease in irrigated land (Gumeniuk et al., 2010; The World Bank, 
2007).  According to FAO (2010), an estimated 5 million hectares would benefit from irrigation. 
Before Ukraine’s independence irrigation systems covered approximately 3 million hectare, but by 
 
4 In interviews, one farmer said that one benefit of Soviet machinery was the ease with which it 
could be fixed. While more modern machinery does not break down as often, when it does break 
down it can take days for parts to arrive and even more time for the subsequent repair to be 
completed.  
 37 
2004 the area of land covered by irrigation declined by 50 per cent and only 370 thousand hectares 
were irrigated (FAO, 2010; Gumeniuk et al., 2010). 
Ukraine has invested in ports, but millions need to be invested to improve economic and energy 
efficiency of grain handling and storage systems that were established in the 1970s (EBRD and 
FAO, 2008). Despite some companies purchasing grain hoppers along transport routes, the country 
still lacks storage facilities which forces producers to sell even when prices are low (EBRD and 
FAO, 2008; Lindeman, 2004).   
Human Capital 
Human capital captures the capability of individuals to work as determined by health, education 
and demographics. By all measures, the rural areas of Ukraine have poor human capital. Ukraine 
experienced the greatest decline in population after the collapse of the Soviet Union and currently 
Ukraine is one of the fastest aging and depopulating countries in Europe (Thuroczy, 2009; World 
Bank Group, 2015). At 31.9%, the current share of the rural population is high compared to other 
European countries; however, the rural population decreased by as much as 15.9% since 
independence due to declining living standards, lower life expectancy and migration to urban areas 
(Arkadiusz, 2014, Ryabchenko, 2013). Adult death rates for men are among the highest in the 
world largely due to cardiovascular disease, high smoking rates and alcohol consumption (The 
World Bank Group, 2015). While the millennial development goals for maternal health, child 
mortality and education have been met, the goal for HIV/AIDS and Tuberculosis remain a 
significant concern (UNDP, 2013). Moreover, out of pocket expenses for health care amount to 
40.5% of total expenses in Ukraine compared to 16.6% for the EU (Rechel et al., 2013). Finally, 
food security, particularly nutrition, has become a concern in rural areas.  Rural households in 
Ukraine spend 70 percent of their income on food while household in developed countries spend 
15-25 percent of their income on food (East Agri, 2005; R. Morton et al., 2005).  
Ukraine benefits from a highly educated work force (UNDP, 2013).  However, similar to 
healthcare, the education system in Ukraine remains underfunded (Rechel et al., 2013). Higher 
education and research centres are needed to spur innovation and leadership in Ukrainian 
agriculture (Grueninger and von Cramon, 2008).  In addition, financing for sciences is ten times 
lower in Ukraine compared to developed countries, so many scientists move abroad seeking better 
working circumstances (O'Donnell et al., 2007).  
Government is currently addressing some of the challenges related to human capital such as low 
internal labour mobility, high informal employment and a mismatch of skills to employment needs 
(World Bank Group, 2015). As well, the international community provided assistance in testing 
different models of advisory services in Ukraine and then began implementing extension services 
as a result of these tests (Morton et al, 2005). Until the allocation of 2 million USD in 2007, the 
financing necessary to establish extension services was not available (The World Bank, 2007). 
Extension services are now receiving funding from state and local budgets; moreover, further 
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development of extension services has become a priority in order to inform citizens of changes to 
land and agricultural policies (Kalna-Dubinyuk and Poplavska, 2014). 
Social Capital 
As in the case of human capital, social capital is less tangible than the other forms of capital. While 
human capital exists within individuals, social capital exists in the informal and formal 
relationships between individuals (Portes, 1998). Trust is also considered necessary for the 
development of social capital (Fukuyama, 1995). In terms of trust, generally Ukrainian citizens 
have the greatest trust in relatives and friends and the least in politicians and institutions; therefore, 
they tend to have high self-reliance with some dependence on relatives, but less dependence on 
friends and networks (Sapsford and Abbott, 2006).  
Unfortunately, Ukraine provides an example of what is considered to be the dark-side of social 
capital, since social networks are used to maintain corrupt practices and a thriving informal 
economy (Rose-Ackerman, 2001). Moreover, UNDP (2013) identified problems with social 
exclusion in Ukraine with critical levels of exclusion in rural areas affecting access to education, 
health care, social care and proper housing. The drive for individualism and memory of past 
experiences with collective farming prevents farmers from joining cooperatives even when 
membership clearly provides benefits (EBRD, 2002). Forming a network of agricultural extension 
services could also serve to  improve social infrastructure (Kalna-Dubinyuk and Poplavska, 2014). 
Natural Capital 
In terms of natural capital, Ukrainians benefit from living in one of the richest countries in Europe; 
however, Ukraine also happens to be one of the most polluted countries in the area (UNDP, 2013).  
Ukraine covers less than six percent of Europe, but has approximately 35 percent of Europe’s 
biological diversity (O'Donnell et al., 2007).  Ukraine has considerable freshwater and saltwater 
habitat: 96 per cent of Ukraine’s 22,000 rivers drain into the Black Sea or Sea of Azov; while the 
remainder flow to the Baltic Sea (Chemonics International Inc., 2001; The World Bank, 2007).  
Ukraine’s forests are largely located in the northern flat region named Polessia, the Carpathian 
Mountains and the Crimean Mountains (Gumeniuk et al., 2010).  Polessia has mixed coniferous 
and broadleaf forests along with many diverse wetlands that support rare plant species (Chemonics 
International Inc., 2001; Kolomytsev, 2011).  For instance, Polessia has most of Ukraine’s 1.4 
million hectares of peatlands (Michael Succow Foundation, 2009).  In the west of the country, the 
Carpathian Mountains have 20 percent of Ukraine’s forests and has been recognised by UNESCO 
as an area of global significance  (Chemonics International Inc., 2001; Keeton and Crow, 2009).  
Crimea, in southern Ukraine, has a more Mediterranean type climate and dry mountain forests 
(Chemonics International Inc., 2001; Synyakevych et al., 2009).   
Deforestation, the draining of wetlands and peat harvesting allowed for substantial areas of Polissia 
to be converted to agriculture.  However, most agriculture takes place in the Steppe zone, where 
more than 80% of all land is cultivated, followed by central Ukraine’s Forest-Steppe zone 
(Gumeniuk et al., 2010; Kolomytsev, 2011).  Both regions have climate and soils well suited for 
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agriculture.  The Steppe region has a greater presence of chernozems; however, droughts occur 
more frequently in the Steppe zone compared to the Forest–Steppe (Birmili et al., 2008).  Almost 
all native vegetation has been removed for agriculture in these two zones (Birmili et al., 2008; 
Chemonics International Inc., 2001).  Prior to the introduction of agriculture, broadleaf forests and 
open grasslands dominated the landscape in the Forest-Steppe zone, while the Steppe zone was 
predominantly grassland (Chemonics International Inc., 2001). 
Unfortunately, these ecosystems do not have adequate protection. Currently, protected areas make 
up 5.6% of the land in Ukraine compared to the international average of 10% (UNDP, 2013).  
Historically, agriculture has been responsible for most habitat destruction through deforestation and 
wetland drainage (Chemonics International Inc., 2001). Agricultural practices cause 35-40 percent 
of environmental degradation in Ukraine (The World Bank, 2007).  Natural resources in Ukraine; 
such as, forests and soils continue to be exhausted from over exploitation.  However, Ukraine also 
endures considerable environmental contamination due to industry, mining and the Chernobyl 
disaster. 
The 1986 Chernobyl catastrophe mostly affected the Polessia region.  In Ukraine, 200 thousand 
people from more than 2,000 settlements were relocated outside the exclusion zone (Kravchenko, 
2005).  Radioactive Iodine was the biggest concern immediately following the accident; however, 
long-term contamination from Strontium-90 (90Sr) and Caesium-137 (137Cs) continues to be an 
expensive legacy from Chernobyl.  According to the Nuclear Energy Agency (2002), 8.4 million 
hectares of agricultural land require some countermeasures due to 137Cs contamination. 
Countermeasures include monitoring, fertilizing, special cultivation practices and radio-caesium 
absorbing tablets as a supplement to animal feed.  However, difficulties arise even with the help of 
remediation.  Many farmers cannot afford the expense of additional inputs and the stigma from 
Chernobyl hinders sales (New Agriculturist, 2005; The World Bank, 2007; World Health 
Organization, 2005).  Regardless the long half-life of 137Cs means that remediation will be 
necessary for another 50 years in the areas currently farmed; in addition, remediation will be 
necessary once barred areas are brought back into agricultural production (Fesenko et al., 2006).  
While the consumption of agricultural food contaminated with 137Cs constitutes the main risk to 
human health, a hydro-geological study of the exclusion zone concluded that 90Sr could 
contaminate drinking water at some point within the next 100 years (Nuclear Energy Agency, 
2002).    
Environmental contamination is not limited to radio-nuclides from Chernobyl.  While pesticide use 
has decreased since independence, pesticide contamination still affects agricultural lands (The 
World Bank, 2007).  Storage of obsolete pesticides in flood-prone areas also carries a major 
environmental risk since flood waters could spread the contamination over a wide territory (UNDP, 
2013). Eutrophication of the Black Sea and pollution of freshwater bodies caused by fertilizers and 
pesticide runoff, improper manure management, and under-treated sewage and industrial waste has 
become a problem again after experiencing some relief due to economic decline in the late 1990s 
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(Chemonics International Inc., 2001; The World Bank, 2007).  In addition, dams and heavy 
regulation of river flows have caused increases in underground water levels and altered the ability 
of rivers to filter contaminants (Chemonics International Inc., 2001; O'Donnell et al., 2007).  
Ukraine has a persistent water deficit in terms of quantity and quality, particularly for potable water 
(Bagin et al., 2003).   
Agriculture soil and water conservation depend on healthy forests (The World Bank, 2007).  
Forested lands amount to 10 million ha or approximately 16% of Ukraine: three times less than that 
of western Europe (43.2 percent) and below the optimal level of forests needed to fulfil ecosystem 
services (20-22 percent) (Gumeniuk et al., 2010; O'Donnell et al., 2007; UNFCCC, 1998).  From 
the 1950s through to the late 1990s, 440,00 ha of shelterbelts were created through afforestation 
projects (Dolgilevich, 1997).  However, when lands were divided after independence, many trees in 
shelterbelts were cut for wood (Fedorchenko, 2008b).  As well, half of the forests in the Carpathian 
Mountains have been logged (Kravchenko, 2005).  Landsat-based research revealed that illegal 
logging accounts for as much timber harvesting as documented logging (Kuemmerle et al., 2009).  
In addition to deforestation much of the native forests in the Carpathians have been changed into 
spruce monocultures resulting in large windfalls of young stands, erosion and siltation of the Black 
River reservoir and flooding of farmlands (Chemonics International Inc., 2001; Keeton and Crow, 
2009).   
For centuries agriculture in Ukraine has been responsible for decreasing soil fertility; for example, 
chernozem virgin top soil contains around 10 percent of soil organic matter, but cultivated lands 
now have 3-6 percent (Alioshyn et al., 2003; Shikula, 1997).  Ukraine does still have rich 
productive soils. For instance, Ukraine’s chernozems with humus content from 3 to 7% and with 
thickness of humus layer of 130 - 150 cm occupy more than 10% of Ukraine and the Grey Forest 
soils in the Forest-Steppe zone and the Chestnut soils in the Steppe zone have high fertility 
covering a significant portion of the country (UNFCCC, 1998). However, according to estimates 
more than 500 million tonnes of soil are lost from arable lands due to erosion annually (Fileccia et 
al., 2014). Dust storms originating from agricultural fields are common in Ukraine affecting 
chernozem soils the most (Birmili et al., 2008; Dolgilevich, 1997; Kassam and Friedrich, 2009). 
Additional problems with agricultural soils include: nutrient depletion, compaction from oversized 
machinery, salinization of irrigated fields and alkalinization (Alioshyn et al., 2003; Gumeniuk et 
al., 2010; Karacsonyi, 2010; The World Bank, 1992, 2007).   
History of Agriculture in Ukraine 
The historian Subtelny (1988, pg 5) articulates Ukraine’s story best, “if nature has been generous to 
Ukraine, history has not.”  This next section describes the history of Soviet agriculture to elucidate 
why the transition to a market economy has been so difficult.   
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Forced Collectivisation  
The history of collectivisation differs in western and eastern Ukraine. From 1654 until the Second 
World War, with the exception of a brief period of independence, western Ukraine was ruled by 
Poles and Austrians and eastern Ukraine was ruled by Russians.  Collectivisation began in the late 
1920’s in the east and in the late 1940’s in the west of Ukraine (Subtelny, 1988).   
Prior to collectivisation, the peasant class were given approximately 12 million hectares of land 
through the Bolshevik Agrarian Programme in eastern Ukraine.  However, corruption was rampant, 
taxes were regressive and most of the profits went to middle-men (Krawchenko, 1985a).  Peasant 
uprisings began to break out as strong Ukrainian nationalist sentiments grew among the rural 
population.  Historians view Stalin’s programme of collectivisation in Ukraine as not only a way to 
provide grain for needed industrialization, but also a means to destroy the nationalist movement 
within Ukraine (Krawchenko, 1986; Mace, 1986a). 
The communal approach to agriculture logically happened in the Russian north because of the 
poorer soils and harsher climates, while individual farming was widespread in Ukraine (Subtelny, 
1988).  In 1929, the collectivisation programme became compulsory, since after two years under 
the voluntary programme collectives only farmed 3.7% of Ukraine’s arable land (Krawchenko, 
1986).  Moscow was to control all work that was formally under the control of local authorities in 
Ukraine including crop selection, soil improvement strategies and research objectives (Manning, 
1953a)  Collectivisation happened in several stages in eastern Ukraine: increased economic 
pressure on Kurkuls (rich peasants), the destruction of Kurkuls as a class, the artificial famine and 
finally an increase in punishment from the police.  
The definition of a Kurkul varied, but typically they owned 10-15 acres of land and several cows, 
horses and probably sheep, but ultimately a Kurkul had more to do with an attitude of resistance to 
collectivisation (Krawchenko, 1986; Subtelny, 1988).  At the start of collectivisation public 
uprisings were common and the army were called in to settle the villages (Subtelny, 1988).  The 
government depicted the kurkuls as exploiters and blood suckers, while in reality they achieved 
their status through hard-work and efficiency (Subtelny, 1988).  Kurkuls were divided into three 
groups and dealt with according to how they were labelled.  Those who actively resisted 
collectivisation were executed or sent to prison camps, the wealthiest peasants were deported to 
remote parts of the Soviet Union, while the remainder were ordered to leave their district 
(Krawchenko, 1986; Manning, 1953a).  The objective was to control rural uprisings by removing 
the leaders of village life who also happened to be the most productive farmers (Mace, 1986a). 
The artificial famine ensured the control of the remainder of the rural population. Grain quotas 
would be impossible to meet for several reasons: 1) planting schedules were decided in Moscow 
without the knowledge of local conditions, 2) machine tractor stations were staffed by workers 
from outside of Ukraine, 3) party activists headed the collective farms and planted inappropriate 
crops, 4) farms did not contribute to quotas based on crop yield but according to sown area which 
was later changed to size of farm and 5) grain spoiled due to a poor transport system (Manning, 
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1953a; Subtelny, 1988).  Ukrainian communists warned Moscow about the disastrous results of 
collectivisation, but despite the warnings Stalin raised Ukraine's grain quotas in 1932 by 44%. 
(Mace, 1986a; Subtelny, 1988)  Peasants were not allowed to keep any of their own harvest and the 
sale of grain was illegal in regions that had not met their quotas (Maksudov, 1986). 
Exact number of deaths due to the famine are not known but range from 4 to 7 million 
(Krawchenko, 1985b; Mace, 1986b; Maksudov, 1986; Manning, 1953b).  Several steps taken by 
the Soviet regime helped to hide the exact death toll. Physicians were not permitted to list hunger 
as the cause of death, so deaths during the famine were recorded using symptoms of starvation like 
weakness and diarrhoea (Manning, 1953a).  Soviet censorship prevented foreign correspondents 
from reporting on the famine (Manning, 1953b).  Finally, the 1937 census was determined to be the 
work of subversives because too few people were found by census takers.  The results were 
destroyed and supervising officials were shot to death (Krawchenko, 1985b; Mace, 1986b; 
Maksudov, 1986; Subtelny, 1988).  The 1939 census was just a short summary and the results were 
not published (Mace, 1986b).  
By the 1940s almost all of  eastern Ukraine’s peasants were members of collective farms and the 
traditional mode of life had been destroyed (Manning, 1953a; Subtelny, 1988).  In western Ukraine, 
mass collectivisation began in 1948.  The process was important for political reasons, but the west 
was not ready economically for collectivisation (Marples, 1992a).  Western Ukraine did not endure 
a famine, but those that did not join kolkhozy (collective farms) were sentenced to hard labour and 
the kurkul class was attacked (Marples, 1992a). Peasants resisted by slaughtering livestock rather 
than turning property over to collective farms (Marples, 1992b).  An armed struggle occurred when 
the weakened Ukrainian Insurgent Army and guerrilla forces retaliated against collective farms into 
the 1950’s (Marples, 1992b; Subtelny, 1988).  In spite of the resistance, collectivisation was 
effectively complete in western Ukraine by 1951 with 1.5 million peasant households belonging to 
collective farms (Marples, 1992c; Subtelny, 1988).   
Soviet Restructuring  
The Khrushchev period also had a significant impact on Ukrainian agriculture. Khrushchev’s 
biggest impact was in the agricultural sector and he criticized Stalin for not being more 
knowledgeable about the practicalities of agriculture (Volin, 1959).  He involved himself in 
technical details such as crop rotations and planting techniques and wanted other party officials to 
follow his lead (Karcz, 1966; McCauley, 1976) .  Khrushchev and Stalin both believed in the 
superiority of large farms.  Khrushchev merged collective farms and transformed many of the 
collectives (kolkhozy) into state farms (sovkhozy) (Volin, 1959).  The state owns and operates 
sovkhozy with paid labour in the same manner as they would have run a Soviet factory.  Machine 
tractor stations were viewed as a second boss, competing with the role of collectives, and as part of 
decentralization the equipment was sold to the collectives (McCauley, 1976; Volin, 1959).  The 
sovkhozes end up with more advanced machinery compared to kolkhozes (Karacsonyi, 2010).  In 
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addition, Moscow was no longer responsible for planning crops instead collectives were put in 
charge of most decisions (Volin, 1959). 
Along with restructuring, Khruschev infused considerable funding into agriculture through 
increased pay to peasants and investments in machinery and fertilizers (McCauley, 1976; Volin, 
1959; Wadekin, 1969).  Krushchev’s belief in the superiority of maize caused one of the largest 
changes to agriculture in Ukraine.  By expanding grain production in the east, land in Ukraine was 
freed up to grow maize (Desai, 1992; Karcz, 1966; McCauley, 1976; Volin, 1959).  While Soviet 
agriculture has been criticized for inefficiency and environmental degradation, under Khrushchev 
grassland crop rotation and the planting of shelter belts were established as good practices 
(McCauley, 1976). 
Nonetheless, Clarke (1968) describes Soviet agriculture as being in disarray due to frequent 
reorganisation during the Khrushchev period.  Overall Soviet agricultural policy caused distrust of 
government among the rural population when promised solutions didn’t deliver (Karcz, 1966).  
More specifically, changes implemented after Khrushchev left included: reduction of production 
targets, increased investments to improve irrigation, drainage and machinery, and removal of 
restrictions on the size of private plots and personal livestock ownership (Clarke, 1968).  As a 
result of these changes, millions of Ukrainians were cultivating crops on small land parcels even 
before the fall of the Soviet Union (Karacsonyi, 2010). 
Agriculture transition: 1991 – 2012 
The State Committee of Ukraine on Land Resources was established to implement land reform by 
transferring land from state to collective private ownership (Fedorchenko, 2008b).  State-owned 
farms were privatized by partitioning each farm’s land and non-land assets into land and property 
shares and then distributing shares equally to farm managers, employees, and retirees (Krasnozhon, 
2015). Land shares given to each of the 7 million new ‘land-owners’ varied depending on farm size 
and number of employees, but on average amounted to 4 ha per person (Arkadiusz, 2014; Leonid 
A.  Krasnozhon, 2015).  Vouchers issued by the government for each land share had to be claimed 
by citizens and then exchanged for certificates. The certificates were a temporary title and thus had 
to be exchanged for a permanent deed by the 31st of December 1996 (Arkadiusz, 2014; Leonid A.  
Krasnozhon, 2015).  Certificates technically allowed for land and property shares to be leased, 
bequest or sold; however, in 1992 the state imposed a land sale moratorium (Krasnozhon, 2015). 
While the state permitted the leasing of land, certificates did not have the necessary information for 
a rental contract such as the location of the land parcel, while a deed did contain this information 
(Krasnozhon, 2015). By the end of 2012, title deeds had been issued to 6.4 million people 
(Arkadiusz, 2014). A much simpler process involved the division of 2.6 million hectares of state 
and local government owned ‘reserve’ lands into small plots for 7 million rural residents 
(Arkadiusz, 2014).  By late 2012, 74% of all agricultural land in Ukraine was technically privately 
owned (Arkadiusz, 2014).        	
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Up until further reforms in 1999, collective agricultural enterprises (CAE) were the dominant form 
of farm organization. CAE operated as an employee-owned corporation based on shared, undivided 
ownership of land and assets and were subsidized by the state (Krasnozhon, 2015).  In 1998 CAEs 
reported 1.23 billion USD in losses with most farms unable to keep up loan repayments 
(Krasnozhon, 2015). The 1999 reforms renewed the land-sale moratorium and ordered the 
reorganization of the CAEs into either sole proprietorships (SP) or employee-owned corporate 
farms (EOC) (Krasnozhon, 2015). 
The History of Not Establishing a Land Market 
The Soviet past created both technical and social challenges in creating a land market. For instance, 
in 1917 land was declared people’s property and any records associated with a land market such as 
a cadastre, maps and accurate spatial references were destroyed.  The land cadastre was renewed in 
1968 but only at the republic level and not with any details even as basic as land use (Yanov and 
Fedorchenko, 2007). Establishment of a land register and cadastre was costly and required 
considerable technical and legal expertise not available in a country with a Soviet background 
(Yanov and Fedorchenko, 2007). The World Bank assisted with technical expertise and loans to 
complete an electronic cadaster for all of Ukraine making it the largest cadastral map in Europe and 
improving transparency for future land deals (The World Bank, 2013). 	
In terms of social challenges, the final reform of lifting the land sale moratorium has been a 
difficult change for many stakeholders to accept. For instance, throughout the 1990s collective 
farm interests formed an influential lobby and stalled reforms in agriculture because of the 
competition land privatization would bring (EBRD, 2002).  A 2003 survey found that 44 percent of 
farmers were against a land market and 39 percent worried that a small group of people would 
purchase all the agricultural land (Fedorchenko and Yanov, 2010; R. Morton et al., 2005).  
Moreover, some academics argue that privatization of land is unconstitutional in Ukraine 
(Fedorchenko, 2008a).  Finally, many rural landholders feel that life was better with the collective 
system (Fedorchenko and Yanov, 2010).  This attitude has to do largely with the current state of 
rural infrastructure.  In Soviet times, subsidies for rural development were implemented via 
collective farms, but after independence local budgets and administrators were not prepared for the 
responsibility of maintaining rural infrastructure (Fedorchenko, 2008b).   
However, many argue that the ban on land sales prevents rural business development, economic 
growth and job creation (Crane and Larrabee, 2007).  For instance, the land sale moratorium 
prevents farmers from using the land as collateral for loans (Fedorchenko and Yanov, 2010; 
Shuker, 2004).  Moreover, a restriction on land sales has left approximately 20 percent of 
agricultural land not in use (East Agri, 2005; Fedorchenko, 2008b).  While the land can be passed 
along through inheritance, according to Fedorchenko, 100,000 landowners do not have heirs 
(Personal Communication, 19/02/2011).  At the same time, agri-holdings have used land contracts 
to attract investments while leaving the land idle (Meyers and Goychuk, 2015). 
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Moreover, even with the land sale moratorium the lack of transparency has permitted an illegal 
market for agricultural land (Nemchynov, 2011)  For instance, in the last decade, ownership 
transfers occurred for an estimated 20 percent of agricultural land (Krasnozhon and Peregon, 
2011). Hostile competitors have increasingly been able to take over existing businesses due to 
problems with lease renewals  (Arkadiusz, 2014).  
Regardless, most did not agree with lifting the land sale moratorium during Yanukovych’s term in 
government due to a high level of distrust among the citizenry towards the government at that time 
(Fedorchenko, Director of My Land, Personal Communication,19/09/2011). Once the market 
became open to everyone, it was suspected by some that powerful interests with political 
connections would be able to get access to land and sell it to make a profit (Fedorchenko, Director 
of My Land, Personal Communication,19/09/2011 and Lehr, CEO Lehr Agrar, Personal 
Communication 15/09/2011).5 The land sale moratorium has been renewed prior to each deadline 
with the last renewal extending the deadline until the 1st January 2017 (USUBC, 2015). Lifting the 
land sale moratorium has been declared a policy priority by the current government (Kyiv Post, 
2016).  
Development, Adaptation and Mitigation Outcomes 
In terms of agricultural production, adaptation and mitigation Ukraine continues to have unmet 
potential. Considering the level of policy uncertainty and unfavourable political and economic 
conditions, farmers in Ukraine have managed well and large improvements in production have 
been made on a few farms (Meyers and Goychuk, 2015). Nonetheless, barley, wheat and maize 
yields in Ukraine are approximately half of the yields achieved in the EU and yields of Ukraine’s 
major crops vary more than those of the EU and the U.S. (Meyers and Goychuk, 2015).		
Yields have been particularly impacted by climate variability since the majority of farmers in 
Ukraine do not apply techniques that can help alleviate climate variability (OECD, 2003). For 
instance, wheat production varies considerably depending on weather, particularly precipitation.  
From 2000-2012, an average of 5.8 million hectares had been harvested with a bumper harvest of 
over 20 million tons in 2008; however, during the 2003 drought, 2.45 million hectares were 
harvested producing 10 million tons of output (Karacsonyi, 2010; Thuroczy, 2009). While a 
warmer climate in the north of Ukraine could favour agriculture, experience indicates a lack of 
capacity for seizing new opportunities (Fay et al., 2009).	Moreover, declining productivity with 
increasing aridity in southern Ukraine could cause a loss of human capital as skilled farmers opt to 
change livelihoods (Lioubimtseva et al., 2013). While expansion of irrigation could ease some of 
the consequence, reduced groundwater recharge threatens the water supply for irrigation and due to 
high evapotranspiration losses irrigation consumes water making it unavailable for other uses 
including ecosystem services (Bär et al., 2015; Falloon and Betts, 2010). 
 
5 See appendix 3 for a description of problems in building climate-resilience during Yanukovych’s term.  
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An assessment of Joint Implementation projects found that Ukraine’s potential to mitigate climate 
change had not been seized. Ukraine’s rules for guaranteeing environmental integrity were not 
consistently applied; as a result, the environmental integrity of issued emission reduction units were 
of questionable to low integrity (Kollmuss et al., 2015). Moreover, both Ukraine and Russia 
registered many projects retrospectively with no possible additionality for emission reductions as 
the commitment period came to an end in 2012 (Kollmuss et al., 2015). Finally, reports from 
Ukraine indicated preferential treatment for a few companies and unnecessarily slow processing for 
others (Kollmuss et al., 2015). Kollmuss et al. (2015) concluded that the countries with significant 
AAU surpluses had JI projects with lower environmental integrity.  
Summary 
Ukraine has significant and unmet agricultural production potential, as well as the opportunity to 
contribute to climate change mitigation by attracting foreign investment. This chapter reviewed the 
challenges associated with the transition and the current political economic context of Ukraine.  In 
addition, the history of instability and change to Ukrainian agriculture contributes to an 
understanding of the current situation and the potential barriers to improvements. Models indicate 
that extreme precipitation events, in particular drought, will increase in frequency and intensity in 
Ukraine.  A review of recent climate events indicate farmers have difficulty adapting to these 
changes.   
The next three chapters examine many of the issues outlined in this chapter by analysing 
stakeholder interviews. Chapter 4 considers the shared barriers and bridges between capacity 
building, adaptation and mitigation for Ukraine’s agri-food sector. Chapter 5 appraises how social 
capital transforms from a barrier to becoming a bridge for fostering climate-resilience. Finally, 
chapter 6 examines how many of the factors outlined in this chapter contribute to the abandonment 
of crop rotation.  
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Chapter 4. Change and transition: the climate of Ukraine’s 
agri-food sector 
Preface 
Adaptive and mitigative capacity have been proposed to share many of the same determinants 
(Burch and Robinson, 2007; Tompkins and Adger, 2005). This chapter drew from interviews of 
stakeholders dealing with a variety of aspects related to climate change, agriculture and/or rural 
development to understand the common challenges and opportunities. The results highlight key 
issues related to a post-Soviet context that must be addressed at the national scale in order to foster 
climate resilience. It therefore addresses the first objective of ascertaining ways to seize synergies 
through identifying shared barriers and bridges. This chapter has been written in the style of 
Climate Policy and was published online in November 2014. The paper is available at 
http://www.tandfonline.com/doi/abs/10.1080/14693062.2014.979131. 
Abstract 
The agri-food sector has contributed significantly to climate change, but has an important role to 
play in climate change mitigation and adaptation. The agri-food sector has many potential win-win-
win strategies that benefit mitigation and adaptation, and also deliver gains in rural income and 
land management. Post-Soviet transition economies provide a good model for understanding some 
of the barriers to adaptation and mitigation in the agri-food sector, due to their significant unmet 
agricultural potential combined with inefficient energy use.  Ukraine is used as a case study to 
explore the barriers and bridges to addressing climate change in a post-Soviet state.  A variety of 
stakeholders and farmers were interviewed about mitigation and adaptation and the current 
response capacity. Grounded theory analysis revealed themes that are perceived to function as 
barriers including: pandering, oligarchs and market interventions; corruption and transparency; and 
survival, freedom and law enforcement. Foreign involvement and investment emerged as a bridge 
to overcoming these barriers. The results indicate that significant progress in climate mitigation and 
adaptation in the agri-food sector in Ukraine will only be achieved if some of the wider political 
and social issues facing the country can be addressed. 
Key words: adaptation, agri-food sector, mitigative capacity, post-Soviet, transition economy 
Introduction 
Providing sufficient food for a growing population, under increasingly frequent climatic extremes, 
currently stands as one of the biggest global challenges (Nelson et al., 2010).  At the same time, the 
agri-food sector plays an important riole in climate change mitigation. Agriculture accounts for the 
majority of global anthropogenic methane and nitrous oxide emissions and agricultural lands can 
function as either a sink or source for carbon dioxide (Smith et al., 2008). Food production must be 
more sustainable and resilient to mitigate and adapt to climate change.   
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Measures that mitigate climate change enhance sinks or reduce sources of greenhouse gases, while 
adaptation measures help to better withstand these changes (IPCC, 2001).  While defined and 
deemed to be two separate responses to climate change, adaptation and mitigation have many links 
(Klein et al., 2007).  First, the capacity to adapt or mitigate have common determinants, and when 
combined, can be termed response capacity (Burch and Robinson, 2007; Tompkins and Adger, 
2005). Capacity does not convert directly to action, since decisions about resource allocation 
determine how and if response capacity is applied to adaptation or mitigation (Adger and Barnett, 
2009; Winkler et al., 2007). Second, certain strategies involve trade-offs between adaptation and 
mitigation, while other strategies address both adaptation and mitigation (Klein et al., 2007).  The 
agri-food sector has many potential win-win-win options that can deliver mitigation, adaptation and 
also provide auxiliary benefits such as improved land management (Glantz et al., 2009; 
Rosenzweig and Tubiello, 2007; Sutton et al., 2008).  For example, measures that increase the 
carbon content of soils, such as conservation tillage, mitigate climate change by sequestering 
carbon, adapt to droughts by improving the ability of soils to retain water, while improving fertility 
and reducing soil erosion (Glantz et al., 2009; Lal, 2004; Rosenzweig and Tubiello, 2007).  While 
synergies are apparent, Moser (2012) warns that trade-offs may not be immediately evident, since 
the trade-off may be made at another location or by another group.   
Researching adaptation, mitigation and response capacity together delivers specific benefits for 
informing policy: i) it uncovers approaches that improve response capacity and serve as no-regret 
options ii) it reveals strategies that will lead to both adaption and mitigation and iii) it has the 
potential to expose trade-offs. 
This study aims to identify barriers to climate change capacity building, adaptation and mitigation 
in Ukraine’s agri-food sector, uncover processes that allow these barriers to continue and pinpoint 
bridges that might overcome these barriers.  By applying an integrated framework, it is anticipated 
that common barriers will emerge revealing priority areas. Therefore, this study has a focus on the 
first two anticipated policy benefits of this framework. 
This framework was applied to Ukraine’s agri-food sector for several reasons: 
1) Integration: The agri-food sector has many potential synergies. 
2) Adaptation: Ukraine is an agriculturally important country, but has unmet potential 
with yields very dependent on climatic conditions (Adamenk and Prokopenko, 
2011; FAO, 2002).  
3) Mitigation: Ukraine has a high mitigation potential due to inefficiencies.6 
Emissions reductions can be made economically and Ukraine hosts the most Joint 
Implementation (JI) projects  (UNEP, 2013). 
 
6 Ukraine emits 7,483 metric tons of CO2 per $ 1 million of GDP compared to the world average of 
846 and the European average of 640 (Buzogány, 2013). 
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4) Capacity: Transition economies have less response capacity compared to developed 
countries.  
Consequently, Ukraine’s agri-food sector serves as both an intrinsic and instrumental case study as 
described by Stake (2005).  As an important global player in agricultural production and climate 
change mitigation, findings from this study have significant intrinsic importance. It is instrumental 
because some findings could be applicable to other former Soviet Union (FSU) states and 
Ukraine’s agri-food sector has the features necessary to test an integrated framework.  
Climate policy in the FSU has not attracted as much research attention as in developing countries 
(Korppoo and Gassan-Zade, 2014). The weak emission reductions under Kyoto and the regions JI 
projects has been examined (Evans et al., 2000; Fankhauser and Lavric, 2003; Golub et al., 2009; 
Sabonis-Helf, 2003).  Previous studies mention an unstable business environment and bureaucracy 
as barriers to foreign investment for mitigation projects, but they do not explore the barriers 
(Garbuzova and Madlener, 2012).  Attention has also focused on the challenges of transition in 
Ukraine influencing forest policy reform (Nijnik, 2004; Nordberg, 2007; Torniainen et al., 2006).  
However, agricultural sector reforms in Ukraine have been more drastic compared to the forest 
sector (Soloviy and Cubbage, 2007), necessitating specific consideration be paid to agriculture.  
Adaptation has received less attention. Research has explored the strength of written policy in 
Ukraine, but policy is often not implemented (Maas et al., 2011; Sutton et al., 2008). Since other 
problems are perceived as more urgent in the FSU, implementing adaptation does not receive 
strong support among stakeholders, while developing institutional capability does receive backing 
(Bizikova et al., 2014). Much of the existing research in the FSU uses multi-country case studies, 
while this research contributes to the existing literature by offering an in-depth integrated 
exploration of one country’s agricultural sector involving diverse stakeholders.  Moreover, it 
empirically tests an integrated framework for the analysis of climate change barriers and bridges. 
The remainder of this article is structured as follows. Section 2 provides more background 
literature specific to climate change in Ukraine and the FSU. Section 3 details methodology and 
approach, section 4 first describes barriers and then discusses foreign involvement as a bridge and 
section 5 has conclusions.  
Background  
The inefficient systems still operating in the FSU provide benefits to investors using the Kyoto 
Protocol’s JI framework, since large reductions in emissions can be made at lower costs (Cornillie 
and Fankhauser, 2004). JI allows countries to invest in projects that mitigate climate change in host 
countries and the FSU hosts the majority of projects (UNEP, 2013).  However, due to weak 
international commitments Ukraine has low motivation to act.  The baseline year for Ukraine under 
the Kyoto Protocol is 1990 and the reduction target called for stabilising emissions at 1990 levels 
by 2012 (UNFCCC, 2008).  Ukraine received Assigned Amount Units (AAUs) based on these 
targets (Aldrich and Koerner, 2012).  Since the baseline is one year prior to the collapse of the 
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Soviet Union, a year with high economic activity that Ukraine has never regained, Ukraine has an 
abundance of AAUs which remain in effect post-2012.  AAUs can be traded to other countries 
which help lower costs of emission reductions. Money earned from selling AAUs goes into the 
Green Investment Scheme, but often these projects do not contribute to additional emission 
reductions (Aldrich and Koerner, 2012).   
In relation to adaptation and capacity, agricultural production was adversely affected by the 
collapse of communism (The World Bank, 2007).  Improving agricultural production in these 
countries would ease the global food crisis and benefit their development (Lioubimtseva and  
Henebry, 2012). In particular, Ukraine is an agriculturally important country since it is responsible 
for 3-4 per cent of global grain production and in the top 15 wheat-producing countries 
(Karacsonyi, 2010; Shuker, 2004). The FAO (2002) determined Ukraine to have the largest 
exploitable yield gap (difference between actual and obtainable yields) of any country in the world.  
Some climate projections indicate potential for Ukrainian agriculture to benefit from warmer 
temperatures; however, producers will need to adapt to new conditions to seize opportunities (Fay 
et al., 2009).  During years of drought Ukraine’s agricultural output decreased substantially and 
climate fluctuations caused losses up to 50% and 75% for winter and summer crops respectively, 
but experts believe that with proper investment production could better withstand fluctuations 
(Adamenko and Prokopenko, 2011; Grueninger and von Cramon, 2008; Karacsonyi, 2010).  
Investments need to be made soon, since climate projections forecast increased droughts in Ukraine 
(Falloon and Betts, 2010).  Moreover, during years of poor production, Ukraine has added to 
instability in global food supplies by imposing export restrictions and driving up food prices7 
(Olearchyk, 2011).   
Methodology and Approach 
The process of adaptation and mitigation can be separated into two phases: capacity building and 
climate action (adaptation and mitigation). For this study, response capacity was defined as the 
ability to access resources, specifically the five types of capital: social, human, natural, physical 
and financial capital (Brooks and Adger, 2005).  A barrier either reduces capacity by limiting 
access to one of the capitals or prevents the mobilization of resources to adapt or mitigate, and a 
bridge overcomes these problems.  
Given the integration of capacity, adaptation and mitigation and interest in the post-Soviet context, 
case study research offered the best approach because it allows for in-depth exploration of many 
variables, and can provide new insights when clear boundaries do not exist between subject and 
context (Yin, 1981, 2009).  While this case study examines national issues, processes at the 
national scale limit the options available at the local level and vulnerability resides in individuals 
 
7 As noted by one reviewer, commodity traders play a larger part in global price volatility. 
However, respondents did not mention this issue during interviews. 
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not countries (Adger et al., 2005; Brooks et al., 2005). How national processes impact the capacity 
of farmers and businesses was of interest. Since local context can also vary and the local impacts 
arising from national issues need to be understood, stakeholders and farmers in Khersons’ka, an 
oblast in Ukraine’s south were interviewed in addition to environmental and agricultural experts in 
Ukraine’s capital Kyiv.  Ukraine’s south was chosen because it is historically prone to drought and 
according to projections it will face the greatest impacts from climate change due to an increase in 
droughts.8 
Experts in adaptation and mitigation have differing backgrounds and the opinion of farmers was 
anticipated to vary according to type of farm, so a purposive sampling strategy was used to gain a 
variety of perspectives from various stakeholders in Kyiv and in Khersons’ka. Twenty-three 
interviews were done in Kyiv and twenty-three interviews in Khersons’ka.  See table 6 for a 
description of participants.   
Table 6. Description of participants from this study.  
 Location Number of interviewees Affiliation/Role 
Kyiv 5 Agricultural business (2 agri-holdings) 
  6 Agricultural non-governmental organisation 
  2 Environmental non-governmental organisation 
  1 Non-profit rural development group 
  3 International development agency 
  2 Other international agricultural agency 
  3 Researchers 
  1 Policy-maker 
Khersons'ka 5 Private farmers (mid-sized farms) 
  5 Small-holder farmers 
  3 Farming association leaders (also farmers)  
  2 Agricultural support groups 
  1 Head of a state farm 
  2 Researchers 
  5 Regional or village administrators 
 
Snowballing was used in Khersons’ka, and to a lesser extent in Kyiv, since most of the groups were 
identified prior to interviews.  Interviewees varied in expertise, so open-ended questions 
administered in a semi-structured format ensured that research remained flexible and participant 
driven.  National and regional stakeholders were questioned about adaptation, mitigation, and the 
most pressing social and environmental issues for the country and region respectively. Farmers 
were asked about access to capitals to understand capacity, adapting to climate variability, 
efficiency measures and soil improvements (see chapter 2, tables 3 and 4).  Interviews were 
 
8 Khersons’ka was also chosen to balance the pro-west views of Kyiv as it is considered to be part 
of the east politically. However, the ‘east-west divide’ in Ukraine is not easily defined. 
Interviewees were more pro-West than anticipated.  
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conducted in the spring and summer of 2012.  A number of interviews were conducted in English, 
translators provided simultaneous translation for those conducted in Ukrainian and all interviews 
were recorded after interviewees granted verbal permission.  Stakeholder interviews took between 
30 minutes to 1 hour, while interviews of farmers took from 45 minutes to 4 hours.   
A grounded theory approach was used in data analysis as it places great importance on how the 
contextual setting influences processes (Charmaz, 2005; Laws and McLeod, 2004).  Grounded 
theory involves constant comparison during collection and analysis (Charmaz, 2006).  Therefore, 
memos were written to note themes using a contact summary template shortly after each interview 
(see Miles and Huberman, 1994). Coding of transcripts was done using Max QDA software.  The 
first phase involved open coding of each line using gerunds and in-vivo codes (see Charmaz, 
2006).  Codes were then sorted into structural categories based on: themes that emerged from 
contact summaries, categories that emerged during coding and finally responses to particular 
questions such as mitigating and adapting.  The categories were then examined to see if 
commonalities existed between each of them that would provide a better explanation of processes.  
Categories were merged to form two main categories central to the study that explained barriers 
and bridges.  
Glaser and Holton (2004) argue that an extensive literature review should not occur prior to data 
analysis.  In this study, a review of climate change literature informed the idea of capacity and 
questions about access to capitals.  As explained by Heath (2006) relevant literature only becomes 
known as the study proceeds.  While climate change is a complex problem, it is not entirely unique, 
so similarities can be drawn from research in other areas.  Coding of transcripts revealed categories 
relating directly to the challenges of the post-Soviet transition process.  Therefore, post-Soviet 
literature provides further explanation and was integrated into the constant comparative analysis as 
described by Glaser and Horton (2004). In addition, technical reports provide corroboration of the 
perspective provided by stakeholder interviews.  
Results  
By relating codes to each other, two central categories emerged:  
1) Post-Soviet challenges were perceived to be barriers to addressing climate change. 
2) Foreign involvement was perceived to be a bridge for overcoming barriers.  
In effect, transitioning from a post-Soviet state, capacity building, adapting and mitigating were 
perceived to have common barriers and foreign involvement was viewed as a bridge.  Each theme 
cuts across all aspects of climate change by drawing from a diversity of respondents with varying 
expertise. As a function of looking for the most frequent codes during analysis, this study 
predominantly found areas of agreement among the various stakeholders. In general, responses 
from producers and businesses provided insight about capacity building, farming associations about 
adaptation, and environmental and development groups about mitigation.  Respondents viewed 
 53 
these issues to be a function of post-Soviet problems. As a consequence of incorporating post-
Soviet literature with interviews each theme has two parts: the first part of the theme comes from 
post-Soviet literature and the second part from interviews.  
Barriers in a post-Soviet country: relinquishing change and transition  
The climate change barriers identified fit into the following categories: i) pandering, oligarchs and 
market interventions, ii) corruption and transparency, and iii) survival, freedom and law 
enforcement. Table 7 provides an overview of climate change projects discussed by participants, 
corresponding barriers and how they relate to capacity, adaptation and mitigation.  
Table 7. Overview of projects and corresponding barriers discussed.  
* While farmers and business were questioned about access to five types of capital, national issues 
impacted financial capital predominantly. 
Project Capacity*  Adaptation Mitigation Barrier (Theme) 
 
Shelterbelt 
/windbreak 
Crop Rotation 
Soil Passport 
Cover Crops 
 
Improved Soils  
(Natural Capital) 
 
Improved Soils 
(Drought 
resistance) 
 
Carbon 
sequestration  
 
Corruption and 
Transparency 
 
Survival,  
Freedom and  
Law Enforcement 
 
 
Crop Insurance 
Reduced losses 
from crop damage 
(Financial Capital)  
Mediate risk from 
weather related 
crop losses 
 
Not applicable 
Pandering, Oligarchs 
and Market 
Interventions 
 
Support 
Payments 
Reduced losses 
from crop damage 
(Financial Capital) 
 
Assist producers 
during difficult 
years 
 
Not applicable 
 
Corruption and 
Transparency 
 
Biogas / Green 
Energy 
 
Potential for extra 
income (Financial 
Capital) 
 
Not applicable 
 
Reduced 
emissions 
Pandering, Oligarchs 
and Market 
Interventions 
Energy 
Efficiency 
(Transport, fuel 
efficiency and 
processing) 
 
Potential Cost 
Savings (Financial 
Capital) 
 
Not applicable 
 
Reduced 
emissions 
Pandering, Oligarchs 
and Market 
Interventions 
 
Corruption and  
Transparency 
Pandering, oligarchs and market interventions: political displays, lobbying and breaking the 
market  
The cases raised by respondents in this theme differed depending on their background and 
experience: support payments were mentioned for adaptation (crop insurance) by some agricultural 
groups, low food prices for capacity building by producers and low energy prices for mitigation 
projects by environmental groups. These examples are the result of two different processes:  low 
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prices and direct compensation appeal to a wide voter base and help a poor population, but 
oligarchs lobby government to receive the greatest benefit.   
Pandering applies to fiscal decisions that appeal to many voters, but potentially have long-term 
negative impacts.9 A respondent involved in establishing crop insurance programmes in Ukraine 
viewed support payments as an example of this barrier as evident in the following quote: 
“The government has found money to pay the farmers directly to cover damages.  This 
makes it more difficult to convince farmers to buy insurance because they (farmers) hope 
that the government will help them.” (Interviewee 6) 
While the government had finances available for support payments, it was not able to provide 
financial support for establishing crop insurance programmes.10  Even in the absence of climate 
change, crop insurance can provide a way of coping with weather risk and a strategy for climate 
change adaptation for mid-sized farms (Smit and Skinner, 2002).  
Pandering is viewed to play a part in market interventions as well. As one mid-sized producer 
explained: 
“All years were good until this one.  Not in terms of weather, but the state did everything 
to break the market… the problem is that we have elections this year and they 
(politicians) are trying to show they are working well, so they fight against producers to 
decrease the price for food.” (Interviewee 18) 
In interviews, producers remarked that they benefitted during years with poor yields due to better 
prices.  Better prices help producers accumulate financial capital necessary for building capacity or 
at least mediate the financial effect of reduced yields.  According to producers in Khersons’ka, the 
drought-prone climate means every fourth or fifth year can be difficult for production.  Many 
producers have been able to adapt to this difficult climate and expressed that difficult markets 
cause more problems.  
In years with poorer harvests export quotas have been used to keep prices low for consumers.  
Quotas were imposed in 2005, 2006, 2007 and 2010.  Williams (2011) estimated that Ukrainian 
farmers lost approximately $ 2 billion in 2010/2011. 
 
9 Populism is the term used in some of the post-Soviet literature to explain this phenomenon. It has 
been described as the new negative term in Ukraine replacing nationalism (Kuzio, 2010).  Attention 
has focused on social populism in advance of elections including market interventions (Aslund, 
2005; Kuzio, 2010) with a goal to appeal to the common people through a soviet socialist tradition 
(Bugaric, 2008; Riabchuk, 2008). Populism is not necessarily negative and therefore has been 
replaced with pandering.   
10 The government finding money or suddenly having money for subsidies, but not financing 
preventive programmes was often mentioned. This is not to say that support payments should be 
eliminated.   
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The official reason provided for export quotas were weaker harvests due to drought (Cramon and 
Raiser, 2006; Olearchyk, 2011).  However, commercial enterprises with government ties obtained 
quotas to sell back to exporters at a profit (Crane and Larrabee, 2007; Williams, 2011).  In 
particular, Khlib Investbud, a partly state owned company received the most quotas (Nikolov, 
2011; Olearchyk, 2011).  A respondent from a farming association explains the role of oligarchs in 
export restrictions: 
 “Three or four years ago Ukraine had a huge harvest of Barley so Ukraine started to 
export a lot. Large farms (with livestock) owned by businesses and rich oligarchs have 
connections with deputies and political pull.  They wanted to keep Barley cheap for feed.   
That is why restrictions appeared.  So farmers stopped growing it because of the low 
price.  Ukraine has a small stock, but most likely they (oligarchs) will lobby for the stock 
to be used.”  (Interviewee  10) 
Currently, export quotas appear to be a national strategy for adapting to weaker harvests.  However, 
it reduces the capacity of producers and the impact does not stop there. Fearing a food crisis, the 
World Bank implored countries to refrain from limiting exports11 (Olearchyk, 2010).  
Energy markets encounter similar difficulties.  For instance, electricity was a need provided by the 
state in the Soviet Union, while prices have increased since independence; subsidies still cover 
most of the costs (Dodonov et al., 2004) .  Consumers lack motivation to conserve energy because 
of low energy prices (IEA, 2013; Park, 2011).  As described by a respondent working in rural 
development: 
“In the last 4 years Ukraine has had the (higher) European price for natural gas and 
this pushed efficiency.  Ukraine has the cheapest electricity in the world.  When the price 
for electricity is higher than people (consumers) will think about saving money for 
electricity.” (Interviewee  12)  
Moreover the heavy regulation of energy markets prevents expansion of renewable energy.  State 
entities control most of the energy production and inefficiency results from the lack of competition 
(IEA, 2012, 2013).  The complicated bureaucracy of the energy market was an additional barrier 
identified by a rural development worker: 
“The market in electricity is very regulated with a monopoly of participators.  The green 
tariff is just for approval, but the owner of the power line is a separate company and they 
don’t want other competitors in their system…a license is needed and technical 
condition must be met, so it is a lot of documents.”  (Interviewee 12) 
 
11 Countries outside of the FSU have also imposed export quotas. The issues leading to export 
quotas in Ukraine, such as the involvement of oligarchs, are perceived by respondents to be a post-
Soviet problem. 
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Energy markets have a two-way connection to agriculture, since agricultural facilities both use and 
can provide energy.  For instance, methane emission from new large livestock facilities was 
mentioned as a problem in interviews and the recent development of biogas projects as a solution.  
While Ukraine has a relatively high rate for feed-in tariffs (Trypolska, 2012), a tariff does not exist 
for biogas and barriers prevent market access. As explained by a respondent from a farming 
association: 
“Bio-fuels have potential and some businesses have begun to work in this sphere, but 
some problems exist.  No legal base exists for after energy is produced, so there are 
problems with how to get it into the system.”(Interviewee  17) 
Food and energy prices are kept artificially low to win favour with voters.  This however reduces 
the capacity of producers in the case of food, while removing motivations for energy efficiency 
measures. In addition, corrupt elements limit market access for food and green energy producers.   
Corruption and transparency: making unofficial payments and going astray 
The situations with markets are just one example of corruption.  Most interviewees mentioned 
corruption, paying unofficial payments or lack of transparency as either a barrier to capacity 
building, adaptation or mitigation.  Corruption causes problems when enforcing soil conservation 
measures as noted in this response from a rural development worker: 
“Right now it just seems like there is so much corruption in the country, you can just talk 
to the right people or give them money and it will slide unfortunately.”(Interviewee  7) 
This particular quote related to crop rotation rules. An interviewee from a large-agriholding also 
said that the company paid officials instead of following the crop rotation rules.  In Ukraine, 
unofficial payments cost firms an average 2 per cent of total sales (EBRD, 2002). The need to 
make unofficial payments, not only when breaking rules, but as a matter of doing business reduces 
financial capital and capacity.  
While some producers hope to receive support payments, these funds often fail to make it to 
needed recipients.  Smallholders in particular value support payments since crop insurance is not 
available or appropriate for them. Interviewees in Khersons’ka stated that aid money did not make 
it to any recipients in the region.  As illustrated in the following two quotes, lack of transparency in 
calculating aid money and the failure of money to make it to recipients were also mentioned by 
respondents in Kyiv:  
“I think there is also a political reason because we don’t know exactly what the 
procedure [is] for this money dividing between the producers.  What are the real 
damages?  We don’t have a clear methodology.”  (Interviewee 6) 
“They (politicians) said some government aid [was] issued but most of it got lost 
somewhere along the way.”(Interviewee  7) 
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Lack of transparency also affects climate change mitigation.  Two tracks exist for JI projects.  The 
JI Supervisory Committee approves projects and issues credits under Track 2, while under Track 1 
host parties approve projects, verify emission reductions, and issue credits (Carbon Market Watch, 
2012).  Ukraine has opted to use the Track 1 scheme.  Interviewees expressed concerns about this 
decision citing transparency issues.  International observers share these concerns and question the 
authenticity of credits (Alessi et al., 2011; Carbon Market Watch, 2012). Meanwhile, the need to 
make unofficial payments slows valid mitigation projects. As explained by a development worker: 
 “Seventy to eighty per cent of JI projects are not realised because they need approval 
nationally.  To get approval in a timely manner you need to make some unofficial 
payments otherwise it takes a year or more.”  (Interviewee  12) 
From the perspective of interviewees corruption continues to be the most pressing issue in Ukraine. 
Lack of transparency hampers mitigation projects and limits the capacity of producers. The next 
theme explores the difficulties with law enforcement in Ukraine and moves from looking at citizens 
as victims of corruption to how ordinary citizens maintain corrupt practices. 
Survival, freedom and law enforcement: stepping over the rules   
Values, lack of trust and survival behaviour sustains corrupt practices making law enforcement 
difficult in Ukraine.  This hinders attempts to conserve natural resources such as soil quality and 
forest buffers.  Corruption has become an institution in Ukraine and well-established practices are 
difficult to change. For instance, a policy-maker made the following comment:  
“A lot of people, (it is) kind of part of the national mentality to step over the rules... How 
is it possible to use money for fighting corruption if country is corrupt from very bottom 
to very high?  It is not a phenomenon of today it is since Soviet time. Of course maybe in 
Soviet times it was less evident, but it was… It is the same in many countries of the 
former Soviet Union.”  (Interviewee 3)   
Rule breaking often happens out of necessity to survive. A few interviewees stated that in some 
ways it was better during Soviet times because people had more of what they needed. 
Unfortunately, short-term survival skills often cause long-term problems particularly when 
managing natural resources. As noted by the leader of a regional farming group: 
 “Huge problem (illegal deforestation of shelterbelts/windbreaks) because people use 
trees for fuel to heat homes…maybe some laws but no one does anything to protect.  
People use a trick to logging trees.  They use fire to burn weeds which kills trees then it 
is fine to cut down the trees because they are dead.” (Interviewee 19) 
Windbreaks provide many benefits from reducing soil erosion to addressing climate change.  
Small-scale deforestation leads to cumulative impacts and in this case the perpetrators are trying to 
meet basic needs.   
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While people comment about greater security during Soviet times, a lack of trust in government 
and a high value for freedom arise due to memories of Soviet control and influence rule breaking as 
well. A leader of a farming association in Kyiv and a producer in Khersonsk’ka address each of 
these issues respectively:  
“Farmers don’t trust state workers in Ukraine and it is again because of Soviet times.  
Our farmers don’t like people from government, they don’t like any inspectors, any 
standardization, any certification, any controls.” (Interviewee 8) 
“Poland is too organised and divided. In Ukraine you have freedom to develop.  The 
only problem is the leaders.  They don’t have a long-term agenda. Ukraine is better than 
Poland in terms of freedom and possibilities.” (Interviewee 20) 
As well, if the rules are deemed illegitimate or not well planned then legislation has very little 
impact.  For example a respondent from a farming association noted: 
“One law to control agribusiness was a soil passport, but the project of the law was not 
very professional so no one took it seriously.” (Interviewee 17) 
A successful soil passport system could eventually provide necessary documentation for 
implementing a payment system to farmers for carbon sequestration instead of focussing solely on 
enforcement. However, in order for any laws to have any true impact in Ukraine they need to have 
greater validity in the view of citizens.  Policymakers continue to use a top-down approach to laws 
even though they have no ability to enforce such measures.  Unfortunately, a lack of trust between 
citizens and the state also impedes citizen engagement.  
Foreign investment as a bridge: comparing Ukraine and receiving foreign feedback 
Foreign investment does not have to be limited to business investment or even traditional rural 
development.  During interviews, several types of foreign assistance and feedback were observed 
to help in the past and perceived as necessary for the future. For example, the leader of a small-
holder cooperative learned the cooperative model from international presenters at a conference. 
However, it should also be noted that some interviewees raised concerns about foreign 
involvement, in the form of large agri-holding companies. Some of the researchers and policy 
makers interviewed were concerned about large producers exhausting the soil for short-term gains. 
Meanwhile, some interviewees from farming associations and development agencies mentioned 
newer more effective technologies being used by large farming operations. Nonetheless this section 
discusses a different type of foreign assistance not necessarily related to financial investment, but 
focussed on capacity building and knowledge transfer, driven by participants rather than top-down 
and including states from the FSU. Interviewees from all backgrounds felt that in the absence of 
effective national support, the best way forward for Ukraine is better integration with the 
international community. For instance, one mid-sized producer noted: 
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“The biggest problem is Ukrainian politicians.  Ukraine had a chance to be part of EU.  
If they had become part of EU they could use the legal base of EU, but now we have 
leaders who do nothing.  It could have been solved by becoming part of 
EU.”(Interviewee 10)  
Interviewees often compared Ukraine to the rest of the world. The ‘Comparing Ukraine’ category 
emerged during coding of transcripts and cut across various topics from inefficient use of water and 
electricity to lack of crop insurance to a lack of support for farmers from the government and 
citizenry.  Comparing to other countries shows recognition of problems: the first step in the process 
of change.  
The continual work on crop insurance in Ukraine highlights the importance of knowledge transfer.  
The International Finance Corporation established and financed a pool of insurance companies to 
develop training programmes for staff, educate farmers and ensure transparency in loss adjustment 
(IFC, 2010).   
Learning from other transition countries provides another tactic.  Agriculture groups have made 
some headway in convincing governments to start stockpiling wheat instead of enforcing 
restrictions on exports by highlighting what has been done in other countries. A respondent from a 
farming association explains: 
 “Kazakhstan keeps enough stock for thirty-six months, so they do not tell the farmers 
what to do with their harvest...the current recommendation is to have stock for two 
months in Ukraine, but two months is not enough.” (Interviewee 10) 
As in the wheat-stockpiling example, environmental NGOs also mentioned benefiting from 
learning about mitigation projects in other countries.  For instance, they described a project in the 
Czech Republic in which money from selling AAUs to Japan was invested in a separate account.  
Citizens could then apply for that money to make efficiency improvements on their own homes.  
The mechanism was very transparent and provided additional benefits.  While NGOs are lobbying 
against AAUs in favour of stronger emission reductions, they are also working with the current 
system.   
Moreover, knowledge from international groups helps environmental NGOs counter incorrect 
national views and ideas. For example:  
“According to international studies Ukraine’s emissions will not grow.  Ukrainian 
policy-makers are using faulty data and projections.” (Interviewee 2) 
Foreign investors provide feedback to motivate change.  For example, one respondent from an agri-
holding company explained how the creation of an environment department was a requirement of 
foreign investors.  International feedback could be the most effective bridge to overcoming climate 
 60 
change barriers; however, lax emission reductions needed under Kyoto and the resulting AAUs are 
currently an impediment to addressing climate change.  As noted by a development worker:  
“Because of AAUs the politicians do not care and nobody else cares about mitigating 
climate change, only NGOs care, and a few businesses care because it is not an 
international obligation.”  (Interviewee  12) 
Environmental groups are trying to lobby government to change and support more efficiency 
improvements. NGO leaders interviewed believe that eventually Ukraine will not be able to sell 
AAUs because it does not truly reduce greenhouse gas emissions.  NGO leaders have tried to 
convince the government that Ukraine would benefit from an increase in foreign investment and 
attract more investments by setting higher targets.  
Discussion and Conclusions 
This paper has highlighted the extent to which the political and economic problems of post-Soviet 
transition in Ukraine can hinder climate change action. Interviewing stakeholders involved in all 
aspects of climate change and applying grounded theory permitted the integration of adaptation, 
mitigation and capacity. One potential weakness is that interviews reveal only the perceptions of 
stakeholders. However, the perceptions of interviewees were corroborated by other sources and it is 
of particular interest that diverse stakeholders mention the same barriers and bridge. Given the 
level of agreement, addressing corruption, targeting assistance to the most vulnerable instead of 
direct interference with markets and building capacity in addition to support payments will likely 
receive considerable support throughout much of Ukraine12.   
This research demonstrated how national problems are perceived to affect the ability of producers 
and businesses to build financial capital and ultimately capacity. The barriers identified are a 
function of Ukraine’s national response capacity. Focusing on response capacity can reveal how 
path dependent institutional, cultural or political courses create barriers to addressing climate 
change and maintain unsustainable systems (Burch, 2009; Burch and Robinson, 2007; Shove, 
2010). The determining factors of mitigative and adaptive capacity indicate that the best climate 
policies for some nations might not specifically involve climate (Yohe, 2001). Indeed the barriers 
identified during interviews are not immediately apparent or directly linked to climate, thus this 
case study empirically demonstrated the insights gained by focussing on response capacity. 
Building capacity does not always directly translate to climate action, but in Ukraine policy 
measures that eliminate corruption should improve climate change response (Nijnik and Oskam, 
2004).   
 
12 In order to be successful objectives would need to be clearly communicated and done in a 
transparent manner. In addition, residents of eastern Ukraine might not be as open to foreign 
involvement as what has been expressed by this sample of interviewees.  
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Barriers interact and reinforce each other.  For instance, an element of corruption flows through 
each of the categories, which weakens the rule of law and plays a part in market interventions.  
Countries of the FSU share many similarities; however, caution should be used when trying to 
extrapolate across the FSU.  The process of transition differed between countries and structures in 
these countries differ as well (Kubicek, 2009; Sabonis-Helf, 2003).  Nonetheless, corruption is high 
throughout much of the FSU and inefficient systems remain in use (Evans, 2003; Fankhauser and 
Lavric, 2003). These similarities indicate that other post-Soviet countries will likely share the 
barriers identified here. However, Ukraine has been one of the most willing countries of the (non-
EU) FSU to import EU standards and norms (Buzogány, 2013). Therefore, individuals in other 
countries may not be as receptive to foreign involvement. 
The current barriers can also be viewed as maladaptive strategies. Maladaptation happens when 
short-term strategies increase vulnerability in the long-term (Jones et al. 2010).  Corruption is a 
way of coping in an uncertain environment. While corrupt behaviour provided some benefit in the 
short-term, in the long-term it increases vulnerability. Export restrictions can be viewed as a 
national adaptation measure; however, this strategy increases the vulnerability of producers, leads 
to greater uncertainty in the future and amplifies global food insecurity.  This also reveals a trade-
off. Food prices are low for consumers, so it appears to be a reasonable strategy. However, it 
hampers the capacity of producers. Maintaining a buffer stock and programmes that target 
assistance to the most vulnerable would be more appropriate rather than direct interference in 
markets (Anania, 2013; Grueninger and von Cramon, 2008; IEA, 2012).   
 Countries of the FSU have an opportunity to mitigate climate change through improvement of 
inefficient systems (sources) or by enhancing marginal lands (sinks), but more investment is 
needed (Nijnik, 2004). The JI scheme demonstrates that foreign investment can be a win-win for 
both parties, but JI would benefit from increased transparency.  Prior research has shown that 
aspirations for EU membership lead to stronger environmental regulations (Andonova, 2004), but 
an open foreign business climate has been shown to weaken environmental policy in the FSU 
(Andonova et al., 2007) . The conditions that allow foreign investment to benefit instead of hinder 
environmental policy need to be explored further. In this case a diverse group of stakeholders 
viewed foreign involvement; such as feedback and knowledge transfer as beneficial.  The 
international community could do more such as working with environmental NGOs to emphasise 
the potential financial benefits from increasing emission reductions for Ukraine. In particular, FSU 
states have an opportunity to share knowledge gained from their successful projects.  
 
 
 
 
 
 62 
Chapter 5. The role of social capital in building climate-
resilience  
Preface 
This study examines a cooperative as a livelihood strategy in Ukraine. Access to the five types of 
capital within the assets pentagon of the SLF determines response capacity. These assets are used 
to fulfil livelihood strategies and ultimately determine outcomes. This work provides insights to the 
role of social capital in capacity building, and provides direct links between capitals and livelihood 
outcomes including planned adaptation and mitigation. Therefore, this chapter meets the first 
objective of revealing synergies. 
This chapter follows the style guidelines of the journal Climate and Development. It is currently 
under review with the full title: ‘How can a cooperative function to address climate change? 
Lessons in improving social capital from a sustainable livelihood perspective’. 
Abstract 
Increasing support to small-holder farmers plays an important part in meeting the adaptation-
mitigation challenge of agriculture: realising global food security under increasing climate 
variability, while also reducing greenhouse gas emissions. Cooperatives offer a well-established 
livelihood strategy and method to support and reach small-holders. This case study examined a 
Ukrainian cooperative using the Sustainable Livelihoods Framework (SLF) to understand: how 
cooperatives can function to address climate change, and the process by which capacity is used to 
adapt and/or mitigate climate change.  Climate change does not prompt cooperative formation, so 
the SLF provided a means of understanding the process in the context of sustainable development. 
Cooperative members and stakeholders outside of the cooperative participated in semi-structure 
interviews. Social capital and trust emerged as a theme with interviewees from all backgrounds. 
Initially closed networks and distrust prevented members from joining the cooperative. As the 
cooperative built new networks, the benefit of joining became apparent to members. Information 
gained through networks improved access to other capitals, improved livelihood outcomes and 
addressed climate change. Social capital fulfils key roles in the process of capacity building and 
implementation of sustainable measures; thus improving social capital could arguably be the chief 
benefit of cooperatives. 
Key words: adaptation; mitigation; social capital; capacity; post-Soviet; agricultural cooperative 
Introduction  
Agriculture must meet a dual challenge: production needs to improve despite increasing climate 
variability from climate change (adaptation), and environmental impacts such as greenhouse gas 
emissions and land degradation must be reduced (mitigation). Training and supporting smallholders 
has increasingly been viewed as a way to achieve climate change adaptation, mitigation and 
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sustainable agriculture (Bage, 2008; IFAD, 2013; Wolfenson, 2013), while cooperatives have been 
promoted as one of the most effective ways of supporting smallholders (FAO, 2012). Cooperatives 
strengthen smallholders through collective action, thereby addressing many of the challenges they 
face including: poor market access, low purchasing power for inputs and reduced access to 
financial services (Crowley, 2013; UN News Centre, 2012).  Cooperatives can provide many 
improvements to livelihoods and in this context can be viewed as a ‘livelihood strategy’ defined as 
the way people make a living (Chambers and Conway, 1991).  
Climate change does not motivate smallholders to form cooperatives.  Indeed, climate is not the 
immediate reason for many decisions in agriculture, but many daily decisions affect climate change 
mitigation and have long term consequences for vulnerability and adaptation. For instance, 
continual cropping might occur for short-term economic gains, but can degrade soils making them 
less resistant to drought, while also affecting climate change mitigation by reducing the carbon 
stored in the soil (Lal, 2010). Similarly, some financially motivated production changes, such as 
improvements to fuel efficiency, also benefit climate change. Therefore, context and other 
motivating factors need to be considered along with climate when researching mitigation and 
adaptation strategies.  
The sustainable livelihood framework (SLF) is particularly advantageous when other social and 
environmental issues are deemed more pressing than climate change. The SLF allows for an 
understanding of decision-making in the context of sustainable development, it enables 
incorporation of climate change into other development goals and it emphasises the improvement 
of response capacity. The capacity to adapt or mitigate have the same determinants as sustainable 
development. All three responses depend on the political, social, and cultural context; governance; 
and access to financial, social, physical, human and natural capital (Brooks and Adger, 2005; 
Brooks et al., 2005; Swart and Raes, 2007; Yohe, 2001).  However, the indicators of capacity only 
reveal potential, while application of this potential depends on decision-making and other processes 
(Vincent, 2007). S. C. Moser and Ekstrom (2010) proposed that performance at stages could be the 
key to understanding adaptation and mitigation and that elements of capacity may substitute for 
each other. Research is needed to understand how to address barriers and how capacity is used to 
achieve adaptation and mitigation (Klein et al., 2005).  
This case study helps to fill that gap by analysing a cooperative in Ukraine.  The SLF informed 
interview questions and coding of responses. Climate change was made explicit by modifying the 
SLF to include planned adaptation and mitigation in the livelihood outcomes (see: figure 1, chapter 
1).  In this case, the aim was to gain a qualitative understanding of how cooperatives address 
climate change even when it is not a motivation for their creation. The process was broken into four 
stages: 1) commencing, 2) surmounting, 3) growing and 4) realising. The first stage identifies 
motivations and barriers to forming a cooperative. The second details how barriers were addressed. 
The third examines the conditions necessary for the development of the cooperative, while the final 
stage addresses livelihood outcomes with particular attention to planned adaptation.  The entire 
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process needs to be understood since barriers to cooperative creation effectively also hinder 
addressing climate change. Furthermore, this study moves beyond barriers by revealing how 
barriers were addressed in a successful case.  
Social Capital  
This research found that at every stage the most apparent changes related to social capital 
improvements. Social capital has two components: cognitive aspects including trust, norms and 
beliefs and structural aspects such as networks and groups (Uphoff, 2000).  Moreover, the types of 
social capital can be divided further into the connections between people within the same group; 
connections to people outside of a group or community; and connecting to people with greater 
power termed: bonding, bridging and linking social capital respectively (World Bank, 2000).  
Social capital has been deemed crucial in sustaining successful development interventions, 
disseminating information, building human capital, reducing vulnerability and addressing climate 
change (Adger, 2003; Brooks and Adger, 2005; Coleman, 2000; Klein et al., 2005).  In terms of 
cognitive social capital, Jones et al. (2014) observed that a greater trust in institutions translated 
into a greater willingness to accept these institutions suggested climate change solutions. 
Nonetheless, social capital can produce negative outcomes. For instance, social networks maintain 
corrupt systems.  While bonding social capital allows groups to work toward common goals, in the 
case of heat waves,	bonding social capital was found to not reduce and potentially worsen the 
vulnerability of the elderly in the UK when inaccurate information spread through networks (Wolf 
et al., 2010).  In these cases, bridging or linking social capital can help if the new or more accurate 
information is gained through the new connections.  
The importance of social capital has been covered extensively in sustainability literature, how to 
foster and improve social capital and how it can function to address climate change is not well 
understood. While this study contributes specifically to sustainability issues in post-Soviet states, it 
also has wider application to understanding how social capital, one element of capacity, develops 
and functions.  As explained in the next section, the formation of a cooperative in Ukraine provides 
a particularly valuable case for understanding how social capital affects climate change adaptation 
and mitigation. 
Reasons for cooperative focus in Ukraine’s south 
Two billion smallholders produce seventy per cent of the world’s food (Bage, 2008; Fairtrade 
Foundation, 2013).  Paradoxically, smallholders often live in poverty, encounter food insecurity 
and political, economic and social factors make them particularly vulnerable to climate change 
(Morton, 2007). While the importance of smallholders in global food production, their 
marginalization and the potential of cooperatives to provide much needed support has received 
increasing recognition, this deliberation has mostly focused on developing nations in Africa and 
Asia. Yet eastern European countries depend predominantly on smallholder production. Ukrainian 
smallholders produce over 60 percent of the agricultural output of the country (Thuroczy, 2009).  
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In addition, the country has a poverty rate of 20 percent with the majority of those in poverty living 
in rural areas (Round et al., 2010).    
Ukraine has traditionally and continues to be an agriculturally important country. While Ukraine 
could have significantly higher yields and better agricultural production, it ranks among the top 15 
wheat producing countries and is an important producer of grains and technical crops (Karacsonyi, 
2010; World Bank, 2005).  Moreover, climate change mitigation in Ukrainian agriculture has 
received little research attention despite vast amounts of arable land (Smith, 2007).  Finally, 
compared to other regions in Ukraine, the south is drought-prone and likely to have the greatest 
climatic impacts due to droughts (Falloon and Betts, 2010). 
Cooperatives can be open organisations for smallholder collaboration, so it appears to be a simple 
solution to the challenges of sustainable development; however, post-Soviet history complicates 
their implementation in Ukraine.  Collectivization was violently forced on Ukrainians; the purpose 
of the collective farm was to benefit the state and the memory of this period still serves as a barrier 
for cooperative formation (Turner et al., 2013).  Smallholders prefer to work individually due to 
this historical memory, while cooperatives require trust and collaboration.  Nonetheless 
cooperatives have been successfully established in Ukraine (personal communication: Larissa 
Artmenko). This research analyses the adoption and evolution of a livelihood strategy to 
understand how cooperatives can function to address climate change in Ukraine.  
Methods 
This exploratory case study required a successful cooperative in order to understand the conditions 
necessary for an effective livelihood strategy.  A rural development worker in Kyiv provided the 
contact information for a key informant in Khersons’ka, who in turn facilitated access to the milk 
service cooperative.  
Interviews were carried out at three different scales: national (national experts n=18), regional 
(regional experts n=13, farmers in region n=5) and cooperative (cooperative staff n=2, cooperative 
members n=8). A purposive sampling strategy was used to gain a variety of perspectives from 
various stakeholders and farmers.  Interviewees varied in expertise and knowledge; therefore, open-
ended questions were administered in a semi-structured format. Typically, interviews were 
conducted in Ukrainian with simultaneous translation; however, some of the national interviews 
were conducted in English. All interviews were recorded after verbal permission was granted by 
interviewees.  Interview length varied depending on type. Stakeholder interviews took between 30 
minutes to 1 hour, farm level interviews typically lasted longer, while some of the smallholder 
interviews were conducted during milk truck pickups and were much shorter.     
Initial questions related to access to capital, adaptation, mitigation and vulnerability context as 
shown in Appendix A, but interviews were semi-structured and included follow-up and probing 
questions. The interviews of national experts, regional stakeholders and farmers helped to 
understand barriers and challenges in Ukraine and Khersons’ka respectfully.  Cooperative members 
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and leaders were questioned about joining and forming the cooperative.  Interviewees who were 
not full members, but still sold milk through the cooperative were asked about the motivations for 
joining the cooperative and about any unexpected benefits received after joining. Interviews were 
conducted in the spring and summer of 2012.  In addition, speeches made during an event 
celebrating the cooperative were treated the same as interviews and coded during analysis. In order 
to understand the progress of the cooperative, follow-up interviews along with tours of the office, 
pasture and milk collecting facility happened in the summer of 2013.  Each interviewee type 
contributed to understanding different stages and required different types of questions as shown in 
table 8.  
Table 8. Stages of cooperative development, interviewees and question type. 
Stage Interviewees Focus of Question  Research Questions 
Commencing All interviewees Vulnerability context, 
Barriers and Motivations 
 
What were the motivations for 
starting and joining the 
cooperative? What prevented it 
from happening sooner?   
 
Surmounting Cooperative 
members/staff 
Observation at 
celebration, context/ 
challenges, follow-up  
 
How were barriers addressed? 
Growing  Cooperative 
staff 
Observation at 
celebration, changes in 
access to capital 
 
How did the cooperative 
strengthen and sustain itself? 
 
Realising Cooperative 
members/staff 
Access to capital, benefits 
of membership, follow-up  
How does it address climate 
change? How is capital access 
linked to livelihood outcomes? 
The SLF informed both questions and coding of data. Once interviews were transcribed coding was 
completed using Max QDA software. Codes included the vulnerability context, access to capitals, 
changes in processes, and livelihood outcomes. Memos were written shortly after each interview 
using a contact summary template (see Miles and Huberman,1994).  In these memos, themes that 
emerged from each interview were noted. Social capital and trust was a theme from interviews at 
each scale and thus became the focus.   
Results 
The first section of the results draws from interviews at all scales and interviewees from all 
backgrounds to examine the commencing stage and demonstrate how the vulnerability context 
including climate, market access and historical memory motivated and hindered the adoption of 
livelihood strategies.  The second section addresses the surmounting stage by arguing that bonding 
social capital initially prevented members from joining the cooperative, but by building reputation 
over time the cooperative eventually overcame this barrier. The third section explores how the 
cooperative grew by creating bridging and linking social capital and the relationship between social 
and human capital. The final section relates improvements in capital access to livelihood outcomes. 
Particular attention focussed on planned adaptation for droughts. 
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Commencing Stage: Vulnerability Context Motivates and Hinders Livelihood Strategies  
All interviewees in Khersons’ka mentioned that droughts naturally happen every fourth or fifth 
year and thus it had always been difficult to farm in the region. Many farmers said that since they 
had always experienced droughts, they had learned how to adapt. Moreover, all farmers found 
accessing markets and getting a fair price for products difficult and more problematic than climate. 
Interviewees were split about whether they saw any significant changes in climate with some 
stating that shifts in seasonal patterns had become onerous, while others said it was part of a natural 
cycle.           
Diversification is the most common livelihood strategy in the region particularly for smallholders.  
Smallholders in the region have jobs outside of agriculture, own a small plot of land in which they 
grow crops and have one or two cows or other livestock. Livestock are viewed as insurance in 
years with failed crops; however, farmers remarked that obtaining enough feed for cattle can be 
difficult during droughts.  
According to interviews, cooperatives have been promoted as a livelihood strategy in Ukraine 
because combining outputs helps to access better markets and negotiate better prices, sharing inputs 
and equipment helps to improve production, and members can provide a social safety net to each 
other. This case study’s cooperative deals solely with milk production. Smallholders produce more 
than 80 percent of the milk in Ukraine and are thus too important to supply for buyers to ignore 
(Danone, 2013).  Therefore, buyers are motivated to work with cooperatives, so they can educate 
producers to improve milk quality and ensure a healthy supply of milk to customers.  Before 
joining the cooperative, members sold milk at small local markets where sales and price are not 
guaranteed. They could spend all day at market and not sell their milk. Compared to the 
cooperative, they can get a higher price at local markets on good days, but good days do not happen 
consistently. Thus, members benefited and were motivated to join the cooperative because of the 
time saved by having milk picked up by the truck, and a more stable price with guaranteed sales.  
 Problems with accessing markets clearly demonstrate that climate is not the only determinant of 
vulnerability. In addition, historical context increases vulnerability and serves as a barrier to 
adopting some livelihood strategies. The most common problem mentioned by interviewees from 
all backgrounds was the ‘Soviet mentality’. This response was followed by a number of issues 
related to cognitive human and social capital such as strong individualism, dependency, trust and 
fear. The absence of civil society in the Soviet system created a dependency on others, but 
orchestrated by the government, affecting both human and social capital (Powell, 1992; Rose, 
2008).  People have a desire for independence, but a want to be cared for by the government. This 
dichotomy was expressed in the following quote from a rural development expert: 
"On one hand people are tired of being bunched up, they want to think for themselves 
and be independent, and care only about their own families. On the other hand they have 
this tradition of forced cooperation and mutual dependency that lasted for generations 
and it is very difficult to shake it off." (Rural Development Expert 1) 
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Trust and fear was mentioned consistently by various stakeholders as a barrier to cooperative 
formation and training farmers. Again this was related to Soviet history as explained by the head of 
an agricultural support group:  
“Another problem is lack of trust and social capital. People are not able to organise and 
work together.  Soviet period and especially perestroika period people have a lack of 
trust for working together.”  (Agricultural NGO Leader1) 
As a result of this history, farmers do not want to work together causing a barrier to cooperative 
formation.  Moreover, the norm of reciprocity does not apply in this case because many believe that 
people have ulterior motives when they give to others. This belief and other issues related to 
‘Soviet mentality’ are detailed in table 9.   
Table 9. Summary of some of the issues perceived to be related to a Soviet mentality.  
Theme Quote Interviewee 
 
Individualism 
 
 
"It is hard to get Ukrainians to work together. The 
mentality is that it is my business and I will take care of 
myself." 
 
Regional 
Administrator 1 
 
Dependency 
 "It is difficult to teach them to be responsible for the 
equipment because they have been used to not caring 
about it during Soviet times." 
Rural 
Development 
Expert 2 
 
Fear “If you go now to the villages and to the small farmers, 
they are afraid of everything.” 
Kyiv Agricultural 
Expert 1 
Fear 
 
“People are afraid of anything new."  
 
Cooperative 
Leader 
Fear/Trust 
"They do not know what will happen in a year or two 
because it could be taken away from highest level." 
Rural 
Development 
Expert 2 
Trust "People think if someone gives something: Will they take 
back more?" 
Cooperative 
Member 1 
Trust “It is difficult to be a leader: people believe a person who 
gives took more than they gave.” 
Regional 
Administrator 1 
Trust “People do not belong to groups because they don’t trust 
the associations.” Farmer 1 
In summary, the vulnerability context includes more than just climatic factors. In the Kherson 
region, a drought prone climate leads to a strategy of diversification. Market and price challenges 
mean that cooperatives are a beneficial strategy, but the historical context influences cognitive 
social capital and amplifies vulnerability and functions as a barrier to cooperative formation. The 
next section explains how the cooperative addressed this barrier.  
Surmounting Stage: Building Reputation and Overcoming Bonding Social Capital 
Larger farmers in the region tended to belong to a few groups, but in general smallholders do not 
join associations because of trust issues. The cooperative was the only group in which smallholders 
belonged. The leader of the cooperative explained how she dealt with fear and trust:  
 69 
“People were afraid of joining the cooperative, so we started to get milk from other 
villages. Because people communicate, they saw that it is fine, so people started to join.” 
Social networks were present but these networks were used to perpetuate fear, so gossip initially 
prevented people from joining the cooperative. In this case, the bonding social capital in the village 
prevented progress. This sentiment was confirmed during interviews with some of the cooperative 
members. A few interviewees mentioned an earlier opportunity to buy pasture land and share the 
land through the cooperative, but villagers said that the cooperative leader would only take the land 
from them. The interviewees said it was a mistake not to trust and with hindsight they regretted the 
decision. However once the cooperative became successful and a good reputation was built, gossip 
became positive and smallholders were then motivated to join.  Surprisingly small actions led to 
trust being built fairly quickly. Many members at the celebration mentioned that they enjoyed 
working with people in the cooperative because they had pleasant conversation and they brought 
sweets on Women’s Day and other holidays. It was these small actions that convinced them over 
time that the cooperative was trustworthy.  
The leader of the cooperative believed fear would continue to function as a barrier in the early 
stages of the next phase of the cooperative. This next phase involves developing the family farm 
model. In this model, they plan to have smaller cooperatives working within the cooperative, but 
first they plan to issue brochures explaining how it will work and to have two or three people try it. 
The leader explained that people are afraid to be the first to try the family farm model because they 
will have to demonstrate their work to others including journalists. According to her,  
“Village people are modest and do not like to show off farms, so they are a bit afraid to 
do it.” 
In addition to building reputation for those they wanted inside as members, they also had to build 
an outside reputation. A staff member at extension services said the following:  
“She (cooperative leader) got more support from Heifer and Danone because she works 
so hard and does not take money for herself.  She gets more and more support over 
time.”  
The cooperative leader mentioned the same matter the following year. She said that people 
recognised the cooperative and they got more support because nothing was stolen by the 
organisation, also adding that for nothing to be stolen is unfortunately rare in Ukraine.  
Growing Stage: Improving Social and Human Capital by Building Bridges and Acquiring 
Information 
The first connection between human and social capital was the leadership capability of the head of 
the cooperative. She built her reputation along with the cooperative and this was paramount to 
building social capital. Her abilities were credited with bringing the people together by many inside 
and outside the cooperative. As noted by one smallholder, 
 70 
“She has iron nerves because it is difficult to deal with people, but she is always 
friendly.”  (Cooperative Member 2) 
The second connection between social and human capital comes from the leader gathering 
information through new social networks and then disseminating that information to members. As 
the cooperative’s reputation became known, groups approached the cooperative, and in this 
manner, bridging and linking social capital were created. In terms of linking social capital, Heifer 
International offered assistance and Danone signed a business agreement with the cooperative 
shortly after the cooperative was formed.  Members did not necessarily have to trust new groups, 
since the cooperative presented the information to members and was beginning to build trust. In 
interviews, cooperative members stated they were too busy to get information on their own, but 
through the cooperative they have increased access to information. 
Likewise, in 2012 interviews, the head of the cooperative said she got all of her information from 
her contact at extension services. A year later she said she was being contacted by groups and 
getting ideas from a larger network. An instance of bridging social capital and learning from groups 
in similar circumstances arose when cooperative staff went to a cooperative in Dnipropetrovsk 
oblast to learn about building modern milking barns.  
The cooperative was also able to create linking social capital by getting support and assistance 
from regional administrators which is very rare for smallholders in Ukraine. Indeed, interviewees at 
the national level remarked about the lack of support from national government and the inadequacy 
of regional administrations. It is very difficult to open a new business in Ukraine, as explained by 
the cooperative head:  
“You have to do everything according to the law. All of the laws are written in such a 
way that they have to be broken by the officials who wrote them to do something.” 
When the cooperative needed lighting for their building where they accept milk, regional 
administrators helped to obtain connection to power lines. 
 Finally, the head of the cooperative’s ability to plan, to engage with new ideas and to seek 
solutions through social networks is fundamental to moving from just coping to being sustainable. 
The idea of starting the cooperative came from the leader’s engagement with other groups as 
explained here: 
“A huge market opened in L’viv and we were invited. Representatives from Europe gave 
a presentation about how cooperatives work in Europe and how it is possible to work in 
Ukraine.  From there came the idea, the region has lots of cows and problems with 
market so we thought to do it with milk. We have a problem with price but the number of 
cattle are good.” 
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Some members responded that they had no other option, but to join the cooperative. They had no 
ideas of how to improve their livelihoods. When asked about long term plans one cooperative 
member responded:  
“Not worried about planning, not working at planning, this year we have enough food 
for the cattle.” (Cooperative Member 3) 
Similarly, when the cooperative leader was asked in 2012 about getting adequate feed for cattle 
during droughts she replied that she prayed. A year later she was taking a much more proactive 
approach. In the following quote, she explains how she uses her social networks and linking social 
capital to address any new issues that arise. 
“There is a proverb that for the person who knows, the door is open. When we have 
some problems then we talk to regional government and try to refer to any doors we 
have for a way out. We try not to put problems aside; we try to solve them.”  
The most apparent problem for the cooperative involves the interaction of two issues related to the 
vulnerability context.  Drought conditions affect the price paid for milk and therefore the 
cooperative needs to address this issue to keep members content. The next section explains how 
price concerns led to planned adaptation and how access to social capital improves access to other 
capitals. 
Realising Stage: Improving Access to Capitals and Improving Livelihood Outcomes 
While producers are motivated to join the cooperative to get a better price for milk, the price paid 
to cooperative members varies according to milk quality specifically milk fat content. The 
cooperative supplies producers with information about price and milk fat content. Cooperative 
members said that they valued this information and they had noticed a decrease in fat content in the 
summer when the cattle use the pasture for feed. This information gives them quicker feedback and 
more incentive to improve pasture quality, so the cooperative is now working on planned 
adaptation instead of waiting to address the feed issue when they no longer have enough. The 
cooperative has a few strategies: i) they are looking to use electric fences to keep the cattle only on 
certain sections of the land at any one time; ii) they hope to have storage barns built to keep feed 
and iii) they are looking at sources of feed from outside of the region. Better pasture management 
has the potential to increase carbon in soils thereby also mitigating climate change (Conant and 
Paustian, 2002). However, the third strategy causes a trade-off between adaptation and mitigation 
because of additional emissions from transporting feed. The first two strategies were learned from 
visiting other cooperatives and thus provide another example of bridging social capital.  
This example demonstrates that building linking and bridging social capital improved information 
and ultimately the human capital of members. While better income is the motivation for improving 
pastureland, this strategy also addresses climate change. Electric fences have an additional benefit 
of freeing up time, since members currently tend the cattle in pasture all day.  
 72 
In addition, membership in the cooperative and better social networks improves access to other 
types of capital and in turn improves livelihood outcomes. Table 10 provides a summary of the 
benefits from joining the cooperative as described by interviewees and how these outcomes related 
to types of capital.  
Table 10. Summary of access to other forms of capital and improved livelihood outcomes.  
* Cooperative members were given yoghurt as part of their payment. The yoghurt available in rural 
stores is often spoiled.    
 
Capital Description Livelihood Outcome 
Financial Access to low interest loans More Income 
Financial Guaranteed sales More Income 
Physical Milk truck – time saved going to market Increased Well-being  
Human-Natural Information – Manure storage and pasture 
management 
Mitigation 
Human-Natural Information – Long-term planning for feed 
strategies 
Adaptation (Planned) 
Natural Drought tolerant cattle suitable for region 
Best genetic material for breeding 
Adaptation (Planned) 
Natural Feed provided to members during shortage Adaptation (Reactive) 
Not applicable Yoghurt received from Danone (in lieu of 
payment) 
*Food Security 
Discussion and Conclusions 
While social capital has been deemed an important element of capacity, the role social capital plays 
and the concept of it as a form of capital has been highly debated (Bebbington et al., 2004).  In this 
case study social capital was both a barrier to cooperative creation and necessary for the success of 
the cooperative. While focusing on a single cooperative limits the generalisability of the results, 
existing literature in the area of social capital supports each of the key findings including: 
distinguishing the types and quality of social capital, the importance of leadership in building and 
using social capital, and the presence of feedbacks creating virtuous cycles. In addition, this case 
demonstrates how social capital functions to increase access to other forms of capital and how a 
cooperative as a strategy can help overcome trust issues, build social networks and ultimately 
results in planned adaptation instead of just coping and reacting.  
Cooperatives have been promoted in Ukraine to achieve immediate practical outcomes such as 
pooling of resources and improving market access. However, improvements to social capital could 
be the more critical transformation, since social capital plays a key role in improving livelihood 
outcomes including planned adaptation. Social capital improves with use and cooperatives provide 
a means to exercise social capital. Fukuyama (1995) argued that the destruction of civil society by 
the Soviet system perhaps had the worst and longest lasting consequences.  Any activity that 
improves social capital in post-Soviet states has greater consequences and should be considered an 
achievement in itself.  Gijselinckx and Bussels (2014) argued that while memory of the communist 
model of cooperatives hinders cooperative formation in transition economies, it does not mean 
there is no potential for cooperation. Rather multilevel analysis is needed to understand the 
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interactions between motivations, resources and context and how that influences farmers to join 
cooperatives (Gijselinckx and Bussels, 2014). 
Moreover, it is not simply a shortage of social capital in post-Soviet states, but rather the quality 
and type of social capital. Rose (2008) argued that Soviet rule led to the creation of informal 
networks in order to undermine government controls and resulted in “more social capital than 
society”.  Social capital does not always lead to a desired outcome and one of the clearest examples 
of this is in post-Soviet states.  For instance, in this case, bonding social capital initially prevented 
those within the same village from joining the cooperative because social networks were used to 
perpetuate distrust leading to a collective decision not to join. In addition, pasture land would have 
been beneficial to obtaining feed in years of drought, but distrust prevented members from 
supporting the collective purchase of land. This cooperative was able to overcome the barrier by 
building reputation quickly and using the network to spread a more positive message. Bonding 
social capital initially formed a barrier; moreover, during the growing phase the cooperative 
persisted because of the creation of bridging and linking social capital. The idea for the cooperative 
came from outside the village network and thus occurred due to bridging social capital.  
Wolz et al. (2010) found that bonding social capital did not improve income and possibly hinders 
development among smallholders in Ukraine; moreover, they found that income improved with the 
creation of bridging social capital that is the creation of networks with people from different 
backgrounds. While Wolz et al. (2010) determined a quantitative relationship between type of 
social capital and income, this work explains how bonding social capital functions to cause 
negative outcomes and the benefit of bridging social capital.  Cook et al. (2004) argued that closed 
networks limit access to information and new opportunities. Since climate change presents new 
situations, bridging and linking capital help to gather new information needed to adapt.  Moreover, 
in a comparison of socio-economic factors, cooperative membership had the greatest influence on 
Nigerian farmers adapting technological innovations to deal with climate change (Kolade and 
Harpham, 2014). Thus, Kolade and Harpham (2014) suggest intervention programs in agriculture 
should focus on promoting farmer cooperatives for better diffusion of innovation along with better 
linking social capital to connect to markets and services. 
Along with building new networks this case study found effective leadership to be crucial to 
success. The cooperative’s leader’s ability to build reputation attracted assistance and led to the 
creation of bridging and linking social capital. The cooperative already had a considerable amount 
of human capital with her leadership. As the cooperative acquired new information through 
networks, the information than developed the human capital of cooperative members. In this way 
human capital also improved with the creation of more networks.  This supports Purdue’s (2001) 
argument that leadership is important for building a level of trust needed to effectively use and 
establish communal and collaborative social capital.   
This work demonstrated how the different types of social capital feedback to increase social capital 
over time. As more outside groups become involved in the network, the benefits of being in the 
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cooperative became more obvious, more members joined and positive outcomes created greater 
trust. Likewise, López-Gunn (2012) described the development of a virtuous cycle with continual 
feedbacks between a gradual increase in citizen participation, an increase in trust, strengthening 
capacity and developing organised culture. In contrast to the assumption that social capital is 
difficult to build, Durlauf (2002) argued that models indicate that a small change can be amplified 
through feedbacks to create a large change in the level of trustworthiness and development of 
social capital. This case demonstrated that even small actions increased trust and social capital was 
built relatively quickly. The change does not end at the cooperative, since social capital built in one 
cooperative can become a model for other cooperatives within the network.  In this manner, 
cooperatives and other types of small development projects enable substantial improvements in 
social capital (Newman, 2007).   
Social capital improves access to other forms of capital and ultimately improves livelihood 
outcomes including climate change adaptation. Specifically, the new information that the 
cooperative gained through networks has led to awareness for the need to address the quality of 
pasture and feed which ultimately led to strategies for planned adaptation.  Planned adaptation is 
needed to move from just coping to long-term sustainability.  Planning involves building 
preparedness and reduces impact more effectively than just reacting at time of a crisis.  However, 
individuals tend to be reactive whereas planned adaptation requires cooperative action (Brooks and 
Adger, 2005).  Bridging and linking capital are needed for ideas, but ultimately bonding capital 
puts these ideas in action and the right combination of these different types of social capital 
addresses climate change, while also improving rural livelihoods.  Cooperatives can provide a 
strategy in which the right combination of social capital can be created and maintained to address 
climate change.  
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Chapter 6. Crop rotation in Ukraine: A triple-win?  
Preface 
This chapter focuses on the triple-win technique of crop rotation. Crop rotation is perceived to have 
benefits independent of climate change and yet it is not consistently implemented in Ukraine. 
Moreover, crop rotation has become a contentious issue. Q methodology was used to examine the 
dissensus surrounding crop rotation. Distinct discourses were revealed, but stakeholders appear to 
agree that the current political economy hinders farmers. A triple-win strategy applies to the 
objective of seizing synergies; however, in the current political economy farmers must trade-off 
coping in the short-term with long-term sustainability.  
This chapter follows the style guidelines of the journal Climatic Change and is currently under 
review with the full title: ‘Win-win or no-regret policies, why isn’t everyone doing it? A 
participant-driven research method to reveal barriers to crop rotation in Ukraine’. I declare that the 
work submitted is my own. Alessio Pruneddu is a co-author as he contributed software for data 
collection and collaborated during data analysis.   
Abstract 
The agri-food sector must adapt to changes in climate variability, while also helping to mitigate 
climate change. Win-win and no-regret measures exist that mitigate and adapt to climate change, 
while also improving soil health, thereby increasing yields. These measures should be the easiest to 
implement, but in practice barriers prevent full realisation. This study aims to move beyond 
previous research efforts that identify and categorize barriers by i) revealing hidden barriers, ii) 
understanding the interactions between barriers and iii) exploring ways to address barriers. A case 
study focusing on crop rotation as a win-win strategy in Ukraine demonstrates how a participant-
driven iterative research approach can achieve these objectives.  During semi-structured interviews 
with farmers and stakeholders, crop rotation emerged as an area of considerable dissensus with 
stakeholders commonly citing the greedy behaviour of producers as the problem. Further 
discussion indicated that the political economy of Ukraine caused financial constraints for 
producers and Q methodology allowed for additional clarity on the opposing views of crop 
rotation. Three factors emerged: producer insecurity, national insecurity and business climate 
insecurity. These three perspectives reveal contrasting priorities with producer insecurity and 
business climate insecurity concerned with the conditions under which producers must operate, 
while national insecurity has a focus on improving agricultural production to benefit the nation. 
Consensus statements across all factors could provide first steps to addressing barriers and an 
opportunity to open discussions amongst stakeholders. Finally, barriers arising from political 
processes demonstrate that climate policy needs to be integrated with other sector specific policy 
decisions.  
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Introduction 
In 2015, global atmospheric carbon dioxide levels surpassed 400 ppm underscoring the urgency for 
mitigating and adapting to climate change. Win-win measures or no-regret policies should be some 
of the easiest and quickest measures to implement due to the additional benefits provided, yet this 
does not consistently happen (Moran et al., 2013). The agri-food sector provides an ideal case study 
to explore why, since globally the sector must increase production, reduce emissions and adapt to 
climate change (Wolfenson, 2013). Moreover, options that can meet all three of these challenges 
exist in this sector. Measures that adapt, mitigate and improve food production include: 
diversification of crop rotation, prevention of nutrient leaching from soils, conservation of soil 
moisture, restoration of organic soils and improved management of crop and grazing lands (Glantz 
et al., 2009; Smith and Olesen, 2010). The failure to consistently implement these options indicates 
the presence of barriers. Barriers can be defined as obstacles that can be overcome through use of 
resources, policies, effort, management and a change in perceptions and attitudes (Metz et al., 
2007; Moser and Ekstrom, 2010).  	
Considerable research has identified barriers to mitigation, adaptation and pro-environmental 
behaviour.		Smith et al. (2007) found that barriers to climate change mitigation in agriculture 
related to uncertainty, cost and technical feasibility. Adaptation barriers have been categorised as 
technological, financial, social, cultural, cognitive and behavioural (Adger et al., 2007).  A lack of 
communication (Raymond and Robinson, 2013), political commitment (Semenza et al., 2008) and 
trust in government (Macnaghten and Jacobs, 1997), as well as an incomplete understanding of the 
problem or a misperception of risk (Gifford 2011; Lata and Nunn 2012) provide for further 
categorization of barriers. 
While barriers have been identified and categorised, this study fills some notable gaps in the 
literature. In a review of adaptation barrier research, Biesbroek et al. (2013) found that studies did 
not explain how and why barriers arose or how to overcome them.  Furthermore, the 
interdependencies between barriers and the processes that allow barriers to persist have not been 
explored (Eisenack et al., 2014; Jones and Boyd, 2011). Through a case study of sunflower and 
crop rotation in Ukraine, this study’s aim is to understand how political, economic and social 
context, climate and differing perceptions interact to function as barriers.  
Ukraine provides a compelling country for this type of study due to the many opportunities and 
challenges related to adaptation, mitigation and improved agricultural production. As the second 
largest country in Europe with 69% arable land, some of the most fertile soils in the world and a 
central location to access many world markets, Ukraine’s agri-food sector has many geographical 
advantages (Fileccia et al., 2014). However, climate projections indicate increasing droughts and 
greater extremes in precipitation events for Ukraine (Dronin and Kirilenko, 2012; Fischer et al., 
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2014). Meanwhile agricultural production in Ukraine has not been climatically robust. Ukraine’s 
agricultural output decreases substantially during droughts and climate fluctuations have caused 
crop losses of up to 75% in recent years (Adamenko and Prokopenko, 2011; Karacsonyi, 2010). 
Moreover, Ukrainian agriculture faces challenges independent of climate change; such as, 
worsening soil erosion and declining soil fertility (Fileccia et al., 2014).		
This research approach differs from previous barrier research. Biesbroek et al. (2013, 2014) 
describe a lack of clarity for the term barrier in the literature, specifically a lack of consistency as to 
what is being prevented. In this case, the end point, crop rotation as an example of a win-win 
measure has been made explicit. However, unlike most other research, interviewees were not 
explicitly questioned about barriers to crop rotation. Instead this research uses an iterative, 
participant- driven research method incorporating semi-structured interviews, ethnographic data 
collection and Q method.  
Case study description and Methodology 
Crop rotation and the cultivation of sunflower emerged as an area of considerable disagreement 
during the initial interview process. These themes were further explored through the use of Q 
methodology. Crop rotation provides many benefits including: soil fertility improvements, erosion 
decline, pest reduction, reduction of agricultural chemicals and climate change adaptation (Bio 
Intelligence Service, 2010). Due to improved yields and an increase in carbon content of soils, crop 
rotation technically qualifies as a win-win strategy (Bullock, 1992; Lal, 2004). In Ukraine crop 
rotation is an accepted practice, so path dependence and lock-in barriers as highlighted by 
Maréchal (2007) are not a potential barrier.  
Yet, many farmers reportedly do not follow the official recommended crop-rotation calling for 
sunflower to be planted at most once every seven years in the same field (Lindeman, 2004). The 
area sown with sunflower began increasing in the late 1990s due to increased profitability from 
reliable export markets (EBRD and FAO, 2008; Lindeman, 2004). Ukraine became the top global 
exporter of sunflower in 2012 (McFerron, 2014; Ministry of Foreign Affairs of Ukraine, 2012).  In 
addition to profitability, the deep rooting system of sunflower provides another advantage by 
allowing it to grow well under dry conditions. However, sunflower removes higher amounts of 
water and nutrients relative to other crops and continuous cropping increases soil fungal diseases 
(National Sunflower Association, 2003; Robinson, 1966).  
Soil quality and erosion can have a variety of measurements and definitions depending on the 
stakeholder’s perspective: from a loss of productivity to a decrease in key indicators of soil health 
(Robbins, 2011).  In this methodology, diverse stakeholders with a variety of perspectives set the 
agenda by providing definitions of the problem, potential explanations and revealing the 
complexity of solutions. This research employed an iterative, participant-driven method to reveal 
the less apparent barriers and interaction of barriers to crop rotation by first allowing participants to 
indicate that crop rotation was a topic of concern. This approach follows the precepts of Fourth 
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Generation Evaluation as described by Guba and Lincoln (1989).  Stakeholders identify areas of 
concern during semi-structured interviews, claims from stakeholders are introduced to other 
stakeholders via the Q sort, clarification is sought from Q sort participants and finally if consensus 
cannot be achieved the process provides clarity on future steps to be taken.  Q method fits well with 
fourth generation evaluation, since it gives a voice to the many different perspectives of an issue 
(Rogers, 1995; Van Exel and de Graaf, 2005). In addition, conflicting understandings can be a 
barrier independent of any other issues (Parry et al., 2007) and Q method can clarify differing 
interpretations.    
Interview Process 
Interviewees consisted of national agricultural, development and environmental experts in Kyiv 
(n=18), regional experts13, large agriholdings and smallholder farmers. Regional experts and 
farmers came from three different regions of Ukraine: the Forest-Steppe region of western Ukraine 
(L’viv and Ternopil oblasts), the mixed forests of the Polissia region in northern Ukraine 
(Chernihiv oblast) and the Steppe region of southern Ukraine (Kherson oblast). This provided 
coverage of the three major agro-ecological zones of  Ukraine. Most of the regional focus and 
farmer discussion happened in the Kherson oblast (regional experts n=13, farmers in region n=15). 
While the Steppe zone already has a semi-arid climate, projections indicate an increase in the 
intensity and frequency of droughts for the zone, making it the most climatically vulnerable region 
in Ukraine (Adamenko and Prokopenko, 2011; Dronin and Kirilenko, 2012). In this region, field 
observations, key informant discussions, regional expert opinion and farmer’s views could be 
compared. Statements from interviews in Ukraine’s west (n=4) and north (n=4) were included in 
the concourse for the Q sort. The concourse is a collection of statements covering the range of 
perspectives on a topic.  
Snowball sampling was used in Kherson, where a key informant assisted in reaching experts and  
farmers managing farms of various sizes and ownership structures. Interviews were conducted in 
the spring and summer of 2012.  Typically interviews were conducted in Ukrainian with 
simultaneous translation; however, some of the national interviews were conducted in English. 
Interviews were recorded after verbal permission was granted by interviewees.  Interviews 
typically took from 30 minutes to 1 hour, but lasted up to 4 hours when farm or facility tours were 
included in discussions. 
Interviewees varied in expertise, so open-ended questions administered in a semi-structured format 
ensured that research remained flexible and participant driven.  National and regional experts were 
questioned about adaptation, mitigation, and the most pressing social and environmental issues for 
the country and region respectively. Farmers were asked about farming in Ukraine, adapting to 
climate variability, efficiency measures and soil improvements as shown in Online Resource 1.   
 
13 Regional experts included leaders of agricultural support groups and representatives of 
government agricultural agencies operating at the oblast and raion levels (provinces and districts). 
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The constant comparison process of grounded theory revealed crop rotation as an area of 
considerable dissensus (McGhee et al., 2007). As part of this constant comparison process, memos 
were written to note themes using a contact summary template shortly after each interview (see 
Miles and Huberman, 1994). Each line of the transcript was given gerunds or in-vivo codes using 
Max QDA software (see Charmaz, 2006).  Preliminary results from coding of interviews were used 
to explore potential perspectives and possible explanations prior to developing the Q sort 
concourse.  
Q Methodology 
In Q methodology, sample size does not equate to the number of participants doing the sort, but 
rather the number of statements used. The concourse was built exclusively from the interview 
transcripts. Typically statements consisted of direct quotes from interviews. However, statements in 
the “responsibility” category were changed to a more positive and less blaming tone. For instance, 
statements such as “smallholders do not follow crop rotation” were changed to a more positive tone 
with “smallholders follow crop rotation”.  Statements covered the full range of views expressed by 
respondents pertaining to crop rotation, sunflower (oilseed crops), soil health and land tenancy.  
The Q sort was administered to participants online using Q-sortware (Pruneddu and Zentner, 2011) 
from mid-2014 through to 2015. As typical of similar studies, a small group of purposely chosen 
respondents provided for a diversity of perspectives (Cairns and Stirling, 2014). Eight out of ten of 
the Q sort participants were a subset of the original interviewees. Since farmers and large agri-
holdings participants from earlier interviews were difficult to reach, two new participants were 
recruited to complete the Q-sort. One of the newly recruited participants was a farmer and the other 
participant was an economist working closely with large agri-holdings; thus covering the range of 
stakeholders desired for the study.  
Participants sorted statements into a quasi normal distribution by placing a fixed number of 
statements (indicated in parentheses) into boxes labeled strongly agree (3), agree (4), partially 
agree (4), undecided/neutral (5), partially disagree (4), disagree (4), strongly disagree (3) as shown 
in Online Resource 2. Since the individual must carefully consider each decision in relation to the 
other sentences, a forced distribution helps to reduce issues often associated with completion of 
self-reports; such as  providing answers perceived to please the researcher and choosing extreme 
and middle values among the range of options (Block, 1978; Fluckinger, 2014).  
Data analysis was performed using the ‘qmethod’ library (Zabala, 2014) within R v32.2. Factor 
analysis measures the relationships among many statements across respondents (Brown, 1980). As 
a result, the analysis reveals the range of viewpoints shared by specific groups of participants rather 
than individual narratives (Watts and Stenner, 2005). A preliminary evaluation of the statement 
correlation matrix suggested the presence of three factors. Therefore factor analysis was performed 
forcing the extraction of three factors and Varimax rotation maximised the variance explained 
while keeping the factors independent.   
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In order to aid in factor interpretation, a follow-up email was sent to respondents inquiring about 
their reasoning behind statements placed in the strongly agree and strongly disagree columns. In 
addition, the respondent who had the highest loading (correlation) for each factor was sent a 
description of the factors to elicit feedback or corroborate the final interpretation. 
Results  
Abandonment of crop rotation and subsequent soil depletion was the natural resource problem 
mentioned most by stakeholders during interviews. However, a lack of consensus emerged as to 
who was responsible for the problem, if a problem even existed, why crop rotation was not being 
followed and finally what needed to be done to solve the problem. Technical crops such as 
sunflower and rape were viewed as a problem due to increased cultivation. Sunflower was also 
provided as an example of already observed climate change due to the crop being cultivated farther 
north than it had in the past.  
The statements used in the concourse for the Q sort indicate the major subject areas emerging from 
interviews, key informant discussions and field observation. Results from interviews and 
statements used in the Q sort concourse have been organised according to the categories: problem 
definition, responsibility, explanation and possible solutions.   
Interview Findings 
Problem Definition: Is the problem crop rotation, expansion of sunflower or deteriorating soil? 
According to interviewees the problem could be defined as a deterioration of soil health, an 
increase in technical crops and/or the abandonment of crop rotation. The scope of disagreement 
amongst stakeholders about the problem is evident in the following two quotes.  
“Protection of the environment is vague and distant for businesses in Ukraine.  The 
biggest concern is growing too much sunflower.”  (Peter14, National Agriculture Expert) 
“I don’t think crop rotation is an issue because we have good soil and we don’t work to 
spoil it.” (Sergey, Kherson Farmer) 
While most interviewees valued and approved of crop rotation, some respondents saw the current 
recommendations as too strict and believed that other alternatives to maintaining high quality soil 
existed. Sunflower and technical crops were viewed to cause two distinct problems: the continuous 
cultivation was viewed to deteriorate the soil and food security was threatened by the desertion of 
other crops.  The quality of Ukrainian soil was described as a treasure and important to national 
security. Some respondents expressed an opinion that soils were better cared for during Soviet 
times; others would disagree with that statement vehemently.  
 
14 Names have been changed to insure anonymity of respondents. 
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The Q sort statements for this category include:  
• Expansion of technical crops (oilseed) threaten food security.  
• The increase in technical crops causes soil problems in Ukraine. 
• Crop rotation is not a necessity; alternatives exist to maintain high quality soil. 
• Soils were cared for better during Soviet times.     
• The quality of Ukrainian soils is deteriorating.           
• Ukrainian soils are a matter of national security. 
Responsibility: Who is not following crop rotation? 
“It is a lie that farmers don’t follow rotation and don’t care.  Farmers are the real 
owners of the land and they know what is better. It is stupid for someone in Kyiv to 
dictate what is done.” (Roman, Kherson Farmer) 
“They (large agri-holdings) take land for rent and grow sunflower until land is not good 
and then stop renting land.  They don’t stick to technologies because they can leave land 
whenever they want.”  (Peter, National Agricultural Expert) 
Typically, farmers held the view that producers followed crop rotation. Only one interviewee from 
an international agri-holding declared that bribes could be paid to officials in lieu of adhering to the 
recommended crop rotation. Stakeholders often claimed that large agriholdings were blamed for 
growing mostly technical crops for profits and destroying the land.  Although a few respondents 
claimed large companies use the best and most current technologies and practices, so they were not 
the problem. Meanwhile, small-holders often specialise in fewer crops.  According to an agriculture 
support worker in Khersons’ka, some villages define what they grow and only grow one crop.  In 
their experience, smallholders were not following crop rotation.    
The Q sort statements for this category include:  
• Large agri-holdings use the best technologies available. 
• Large agri-holdings follow crop rotation. 
• Small-holder producers follow crop rotation. 
Explanations: What factors contribute to the recommended crop rotation being abandoned?  
Due to the profitability of sunflower and technical crops, stakeholders but not farmers often 
attribute the failure of farmers to follow crop rotation to greed.  However, after speaking to 
farmers, field observation and further discussion with stakeholders other issues emerged.  
According to scientists at a soil testing facility in Kherson farmers abandon crop rotation to plant 
the most profitable crops (sunflower and rape) and/or soil problems arise due to farmers 
experiencing financial constraints. Furthermore, farmers only contacted the facility when they 
observed a problem with the soil and did not work at preventative measures due to a lack of 
finances. The lack of financial assistance available to farmers is apparent in the following quote.  
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“Farmers do not have enough resources to support the soils and do the right practices, 
so land is not used efficiently.” (Igor, Kherson Farmer)  
Due to the land sale moratorium farmers do not truly own the land, so land cannot be used as 
collateral to secure low interest loans adding to financial strain. The land sale moratorium was also 
believed to cause short-term planning and unsustainable practices. One interviewee stated that an 
agri-holding did not follow crop rotation because of the potential for agricultural land to be taken 
by those in political power. The agri-holding’s managers were not confident that they could take a 
long-term view of business and the land and decided to make the most profit in the short-term.  
This explanation has more to do with insecurity of land tenancy rights, contrasting with the 
seemingly more prevailing belief that large agri-holdings managers think that the land can be 
abandoned once the soil has been exhausted and profits gained.  
The 2011/2012 season in Kherson demonstrated how climate change and financial constraints can 
interact to form a barrier to crop rotation.  A law had just been passed limiting the amount of area 
of grown sunflower to 10%. From personal observation, the area under sunflower cultivation in the 
region appeared close to 80 per cent.  When queried about the dominance of sunflower in the 
region, a village head explained that the law was new and that this year sunflower was planted 
because of crop failures. Many farmers experienced multiple crop failures due to climate 
variability. One farmer stated that winter wheat was destroyed by frost, spring wheat was destroyed 
by heat, and the grapes and gardens did not do well due to seasonal variability. An agricultural 
support worker in the region identified planting sunflowers late as an adaptation strategy, but they 
also acknowledged that it might not work.  While planting a deep-rooted plant, such as sunflower, 
provides a short-term strategy, it could prove to be maladaptive in the long-term because of the 
large volume of water extracted from the soil.  Interviewees explained that farmers could opt to 
grow a different crop, but after losing several crops they preferred to minimise risk by cultivating 
the most profitable crop. While the government issued support payments to farmers in the region to 
compensate for the losses, interviewees in the region said that farmers did not receive payments. 
Interviewees often mentioned problems with corruption in the country and support payments being 
stolen instead of making it to the farmers. In the following quote, a farmer explains crops in the 
region, the difficulty experienced in the 2011/2012 season and the attempts made to follow 
recommendations for growing crops.   
“The main crops we grow are sunflower and rape.  The problem with rape is that we do 
not get enough rain early in the season.  We grow sorghum and oat for rotation but it 
does not make a lot of money.  We try to stick to all the rules and technologies and 
fertilizers. This year we planted some seeds according to the rules, but the rest we 
planted a bit later and it got enough rain, so it helps not to sow all of them at the same 
time…It turned out pretty good, but we might not get a good harvest.  We look at the 
period for sowing and if we see that the soil is not moist enough then we sow some of the 
seeds later in the season.” (Orest, Kherson Farmer) 
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According to many respondents, government policies have created a difficult business environment 
for agricultural production. In response to seasons with poor harvests of wheat and barley the 
Ukrainian government has often set export quotas.	However, the government’s interference in 
markets leads to uncertainty making it difficult for farmers to plan accordingly (Brummer et al., 
2009).	One farmer stated that he did not wish to grow wheat due to the instability in pricing.	When 
export quotas lead to a decrease in the price paid for wheat, it becomes even less profitable 
compared to sunflower and rape.  
Finally, smallholders often have a tradition of growing only one or a few crops, so tradition acts as 
a barrier preventing them from following crop rotation.  
The Q sort statements for this category include:  
• When producers do not follow crop rotation it is because of greed. 
• Government gets in the way of business. 
• Small-holders receive no support from the state. 
• When smallholders fail to follow crop rotation it is because they have a tradition of 
growing only a few crops (or a single crop). 
• Producers abandon crop rotation during difficult years. 
• If producers owned the land they would take better care of it. 
• Insecure land tenancy agreements lead to short term planning and ultimately shortened 
crop rotations. 
• Producers believe that those in power can take land away from them at any moment. 
• Export quotas discourage producers from growing some crops. 
• Sunflower can be grown in more regions of Ukraine because of changing climate. 
• Producers who do not follow crop rotation can pay unofficial payments to avoid fines. 
• Rules and laws for crop rotation are too strict. 
Solution: What changes should be made to ensure producers follow crop rotation?  
Occasionally respondents in Kyiv voiced frustration about lack of accountability compared to 
Soviet times.  One respondent said that in the old days someone who did not follow crop rotation 
would be sent to Siberia. Some respondents want laws to be enforced feeling that the government 
needs to ensure that the country produces enough food. However, others argue that rules cannot be 
enforced due to corruption. Most agree that the land sale moratorium needs to end, but how and 
when to end the moratorium continues to be debated. Lifting the land sale moratorium will help 
producers with acquiring more affordable loans and potentially increase land tenancy security, but 
many interviewees worry that the current business and political climate is not yet right and those 
with political connections could potentially benefit the most15.  
Foreign investment is also a debated topic. Some respondents expressed concern about foreign 
interests gaining control of land and deteriorating the soil. At the same time, many argue that 
 
15 The Yanukovych government was in power at the time of interviews, thus responses often reflect 
the views of a government that has since been overthrown. However, subsequent conversations 
with interviewees indicate that much progress still needs to be made by government to gain 
people’s trust. Moreover, the Q sort was completed after the new government was in place. 
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foreign investment brings needed expertise and knowledge to Ukraine that would encourage 
sustainable practices.  
The Q sort statements for this category include:  
• Foreign investment should be encouraged. 
• Lifting the land sale-moratorium will help producers. 
• Producers will have greater security when they truly own the land. 
• Foreign investment needs to be monitored. 
• People with political ties will benefit the most from lifting the land sale moratorium. 
• The government needs to implement policy to ensure that enough food is produced in the 
country. 
Q – Sort Analysis  
The factor analysis explained 53% of the total variance, the first and the second factor each 
explained 19% of the variance and the third factor explained 15%. Reliability of each factor was 
acceptable (>0.8), with 0.94 for Factor 1, 0.92 for Factor 2, and 0.89 for Factor 3. The three factors 
were highly independent. Factor 1 and 2 had no correlation at all (r=-0.01), Factor 2 and 3 (r=0.18) 
and a very weak correlation between Factor 1 and 3 (r=0.21).  
Table 11 shows the z-scores for each of the statements along each factor. The ‘qmethod’ package 
also evaluated the absolute difference between z-scores in each factor for every statement. A 
significant difference between z-scores (p<0.05) indicated disagreement between factors. If the 
difference between z-scores was not significant, the three factors were determined to hold a similar 
opinion and the statement was labeled as “Consensus”. Of all the 27 statements, only 8 were 
consensus statements indicating that the three factors gave voice to different views on crop 
rotation. Refer to Appendix 5 for a visual representation. 
The three factors have been described as Producer insecurity, National insecurity and Business 
climate insecurity. Respondents in the producer insecurity factor tends to ‘side with farmers’. For 
instance, the statement that farmers abandon crop rotation due to greed falls into disagree for this 
factor, while this statement falls in the neutral category for the other two factors. Those belonging 
to the national insecurity factor tend to be most concerned with what is best for the nation and less 
with individual producers.  The business climate insecurity factor reveals the view that the political 
economy of Ukraine causes problems by creating a difficult business climate.  
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Table 11. Statements from the final Q-set and respective Z-scores for each factor. Consensus 
statements are indicated in bold. Z scores in bold with grey shading indicate the statements 
important for each factor. Negative z-scores can be interpreted as disagreeing or of less importance. 
Statements																																																																																					Factor	1	 Factor	2	 Factor	3	
	 Producer	 National	 Business	
1.	Small-holder	producers	follow	crop	rotation. -0.76	 -0.94	 -1.25	
2.	Large	agri-holdings	follow	crop	rotation. 0.58	 -1.18	 -1.88	
3.	Producers	who	do	not	follow	crop	rotation	can	pay	
unofficial	payments	to	avoid	fines. -1.45	 1.21	 -0.77	
4.	Rules	and	laws	for	crop	rotation	are	too	strict. -1.14	 -1.45	 -0.39	
5.	The	quality	of	Ukrainian	soils	are	deteriorating. 1.02	 1.28	 1.50	
6.	Producers	believe	that	those	in	power	can	take	land	
away	at	any	moment. 1.48	 0.03	 -1.11	
7.	Insecure	land	tenancy	agreements	lead	to	short	
term	planning	and	ultimately	shortened	crop	rotations.	 0.16	 0.90	 0.04	
8.	When	smallholders	fail	to	follow	crop	rotation	it	is	
because	they	have	a	tradition	of	growing	only	a	few	
crops.	 -0.14	 0.33	 0.14	
9.	If	producers	owned	the	land	they	would	take	better	
care	of	it. 0.55	 0.34	 1.88	
10.	Soils	were	better	cared	for	during	Soviet	times. 1.16	 -1.52	 -0.53	
11.	Sunflower	can	be	grown	in	more	regions	of	
Ukraine	because	of	changing	climate. -0.30	 -0.42	 0.24	
12.	The	increase	of	technical	crops	causes	soil	
problems	in	Ukraine. -0.38	 -0.48	 0.14	
13.	Expansion	of	technical	crops	threatens	food	
security. -1.34	 -0.63	 -0.14	
14.	The	government	needs	to	implement	policy	to	
ensure	that	enough	food	is	produced	in	the	country. 0.16	 1.84	 -0.63	
15.	Crop	rotation	is	not	a	necessity;	alternatives	exist	
to	maintain	high	quality	soil.	 0.01	 -1.88	 0.87	
16.	Export	quotas	discourage	producers	from	growing	
some	crops. -0.67	 -0.67	 -0.48	
17.	Small-holders	receive	no	support	from	the	state. 1.57	 0.43	 -0.04	
18.	Government	gets	in	the	way	of	business. 1.63	 0.48	 1.40	
19.	Producers	abandon	crop	rotation	during	difficult	
years. 0.45	 1.02	 1.16	
20.	When	producers	do	not	follow	crop	rotation	it	is	
because	of	greed. -1.39	 0.60	 0.14	
21.	Large	agri-holdings	use	the	best	technologies	
available. 0.10	 -0.55	 0.77	
22.	Lifting	the	land	sale-moratorium	will	help	
producers. -1.18	 -0.05	 -1.64	
23.	Foreign	investments	should	be	encouraged. 0.91	 0.24	 0.48	
24.	People	with	political	ties	will	benefit	the	most	from	
lifting	the	land	sale	moratorium. 1.21	 -0.39	 -1.64	
25.	Foreign	investment	needs	to	be	monitored. -1.32	 0.24	 0.48	
26.	Producers	will	have	greater	security	when	they	
truly	own	the	land. 0.29	 -0.78	 1.25	
27.	Ukrainian	soils	are	a	matter	of	national	security. -1.21	 2.00	 0	
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Factor 1: Producer Insecurity 
Respondents who loaded on to this factor included: two farmers, a farm extension service worker 
and a person working in agricultural business support. In general participants loading on to this 
factor felt that conditions needed to be improved for producers through institutional changes and 
better support systems. Respondents in this factor held the view that large agri-holdings follow 
crop rotation and smallholders do not receive support from state. Two statements pertaining to 
security of land tenancy and corruption appeared in the agree side of the distribution for this factor: 
i) producers believe that the land can be taken away from them by those with power and ii) people 
with political ties will benefit the most from lifting the land sale moratorium. While they have the 
view that the current state is not secure they also see difficulties with establishing a land market in 
the political climate at the time of data collection.  
This factor demonstrates the view that soils were better cared for during Soviet times. This could 
be due to greater support from the state during Soviet times or accountability. However, those in 
this factor also viewed government to get in the way of business indicating that current policy was 
not helpful. They also supported foreign investment16.  
Factor 2: National Insecurity 
Respondents who loaded on to this factor include: two researchers at national research centres and 
a national organic certifier. The perspective in factor 2 disagrees considerably with the view 
revealed by factor 1 as evident in table 11. Those loading onto this factor have a concern for the 
conditions of the nation as evident in agreement with statements: soils are a matter of national 
security and government needs to implement policy to ensure enough food is grown in the country. 
They agree that insecure land tenancy agreements lead to short-term planning and shortened crop 
rotation; however, this does not necessarily relate to producer insecurity. Rather when producers 
rent land they do not need to think in the long-term, so they do what is best in the short-term.  
Factor 3: Business Climate Insecurity 
Respondents who loaded on to this factor included: an agricultural economist and the leader of a 
national non-profit agricultural organisation. Factor 3 indicates a perspective that the business 
climate in Ukraine needs to be improved. Those in this factor hold the view that land ownership 
needs to be addressed as evident in their agreement with the following statements: i) producers 
would have greater security if they owned the land and ii) producers would take better care of the 
land if they truly owned it. In addition, respondents loading onto this factor disagree that those with 
political connections will benefit the most from removing the land sale moratorium. Like those in 
Factor 2, respondents loading to this factor disagree that large agri-holdings follow crop rotation, 
 
16 Many of the interviewees working in agricultural support stated that all assistance to farmers had 
come from international groups and none had come from the Ukrainian government.  
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however, in contrast, they hold the view that crop rotation is not always necessary, as other 
technologies exist. In addition, those loading to this factor believe that large agri-holdings use the 
best technologies available. Respondents belonging to factor 1 and factor 3 both agree with the 
statement that government gets in the way of business. However, this factor has the most 
favourable view of large agri-holdings and does not place lack of smallholder support in agree. For 
these reasons, this factor has been labelled business climate insecurity and provides a voice that 
differs from producer insecurity.  
Comparing Factors: Partial Agreement and Consensus  
Factor 1 and factor 2 disagree considerably. However, respondents loading onto both these factors 
disagree with the statement that the rules for crop rotation are too strict. Factor 3 is neutral on this 
point, but agrees with the statement that alternatives exist.  
Those in factor 2 agree that producers can pay unofficial payments to avoid fines for abandoning 
crop rotation whereas those in factors 1 and factor 3 disagree. Potentially those in factor 2 believe 
that producers have an easier way around the system than those in factor 1 and factor 3.  
According to the consensus statements across all factors, agreement appears possible for statements 
in each of the categories. The quality of Ukrainian soils is deteriorating (problem definition), small-
holders do not follow crop rotation (responsibility), producers abandon crop rotation during 
difficult years (explanation) and foreign investment should be encouraged (solution).  
Discussion and Conclusions 
This study demonstrated the complexity of climate change barriers by using an iterative, 
participant- driven approach. Open conversations in initial interviews highlighted the various 
disagreements relating to the ‘win-win’ strategy of crop rotation. The diverse perceptions about 
crop rotation and agriculture coming from the interviews were included in the Q sort to facilitate 
clarification of different perspectives and allowed for connections to be made between issues.  
While greed was a reason provided in interviews as an explanation for producers not following 
crop rotation, it was often followed up by the financial constraints farmers face.  In addition, when 
presented with other potential explanations in the Q sort, greed did not rank as an explanation for 
abandonment of crop rotation. The producer’s greed statement was placed in the disagree column 
by respondents loading to one of the factors, while it was a neutral statement for the other two 
factors. Moreover, the statement ‘farmers abandon crop rotation during difficult years’ appeared as 
a consensus statement across all factors; consistent with observations and interviews during the 
2011/2012 farming season in the Kherson oblast. The difficult years and corresponding financial 
difficulties will only worsen with climate change and thus continue to be a barrier for crop rotation 
if not addressed. These results relate to factors and not individual stakeholders, so it cannot be said 
that everyone has exactly the same view. However, only one stakeholder placed greed in the 
agreement side of the sort.   
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Statements pertaining to land ownership also appeared in the agree side for each of the factors 
indicating that this could be an area of some agreement and could potentially be a barrier that can 
be addressed. Disagreement appears to exist in the detail or mechanism for which land ownership 
matters the most. Factor 1 reveals the view that producers feel that land can be taken away from 
them at any moment, but also demonstrates concern over who benefits from lifting the land sale 
moratorium. Factor 2 captures the view that short-term agreements lead to short sighted planning 
and shortened crop rotations. Factor 3 reflects that when farmers own the land they have higher 
security and they would also take better care of the land. Moreover, the inability to own land 
constrains farmers financially due to the lack of collateral available for low interest loans; thus 
interacting with problems that arise during ‘difficult years’.  
Biesbroek et al. (2014) argued that investigating the mechanisms behind barriers can point to more 
detailed and appropriate solutions. For instance, when inadequate financial resources are identified 
as a barrier (see, Adger et al., 2007; Smith et al., 2007), the proposed solution might be limited to 
increasing or improving the use of resources. In this case study, financial constraints are the most 
apparent barrier preventing producers from following crop rotation, but several issues interact and 
augment the financial constraints of producers in Ukraine. As demonstrated, removal of the land 
sale moratorium could secure land tenancy rights, lead to longer term planning and allow producers 
to access low interest loans. A well-developed plan to remove the land sale moratorium provides a 
more precise policy to address financial issues than just increasing financing available to producers 
and/or enforcement of crop rotation.  
Given the background of each respondent, the factor that respondents load onto does not come as a 
surprise. Producers and those working to support local producers had greater concern for producer 
security, while those working at the national scale had concern for the nation’s food production and 
resources. Risbey et al. (1999) maintain that adaptation is a multi-scale process requiring 
recognition of complexity and scale during investigations. Indeed, the differing perceptions of 
stakeholders revealed during factor analysis reflect the scale at which each stakeholder operates. 
Moreover, while the disagreements at first seem unsurmountable consensus actually does exist 
beneath the surface.  
Guba and Lincoln (1989) maintain that fourth generation evaluation never stops it only pauses. In 
this case study, this method has an additional strength in that it can be used to shift blame away 
from greed and could open up discussions amongst stakeholders. Areas of consensus can be a place 
to start further discussion amongst stakeholders as well. Furthermore, all factors agree that 
Ukrainian soils are deteriorating demonstrating some agreement about the problem and showing 
the potential for motivation to act. This is particularly important for the next steps needed to 
implement solutions. Foreign assistance also appears to be favoured by participants. Therefore, this 
method not only reveals barriers, but could potentially help to address barriers as well. 
This work focused on crop rotation because, as a well-accepted strategy, it should easily be 
implemented in Ukraine. In reality, it is a source of considerable disagreement. While technically a 
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win-win measure, within the context of the political economy of Ukraine, crop rotation does not 
appear to be a winning measure for farmers. The agreement that farmers abandon crop rotation 
during difficult years indicates that the loss of short-term profits are too large a financial burden for 
many farmers. Increasing the diversification of crop rotation and conservation tillage face the same 
challenging context and additional barriers as the techniques require equipment and specialist 
knowledge (Fileccia et al., 2014). If more complex strategies are to be implemented successfully, 
the hidden barriers must first be understood and addressed for the simpler measures.  
This research demonstrated how the political economy can hinder farmers and thus serve as a 
barrier to climate change measures. Farmers in Ukraine need to adjust to changes in an uncertain 
business climate in conjunction with climatic changes. The politics behind these processes needs to 
be understood and climate policy needs to be integrated with other policies to ensure that the most 
vulnerable in a country do not pay the biggest price.  
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Chapter 7 Discussion and Conclusions 
Results Summary  
The IPCC 2014 report identified the need for more evidence to support the concept of climate-
resilient development pathways, specifically determining a need for more context-specific case 
studies (Denton et al., 2014). Through a case-study of Ukraine’s agri-food sector, this research 
answers this call. The aim of this work is to understand how to foster a climate resilient 
development pathway by revealing synergies, trade-offs and processes linking response capacity to 
climate action. Chapter 4 met the first objective by revealing the potential to seize synergies by 
identifying shared barriers and bridges between adaptation, mitigation and sustainable development 
(AMS). Chapter 5 detailed the process of change in social capital in a cooperative to uncover the 
link between assets related to capacity and climate action. Chapter 6 examined crop rotation as a 
triple-win technique, but found crop rotation to be a trade-off for farmers between short-term 
survival and long-term sustainability in the current political economic context. Moreover, all three 
data chapters revealed an interacting system of barriers that created a persistent, but not resilient, 
development pathway.  
Past studies have described barriers to addressing climate change, but not delved deeper to 
understand the processes or how to overcome barriers (Biesbroek et al., 2013; Biesbroek et al., 
2014; Eisenack et al., 2014). Chai and Yeo (2012) reasoned that barriers interact; the interactions 
go unnoticed and thus serve to sustain the function of barriers. This process can be best described 
as a hurdle. The word hurdle comes from the old English world ‘hyrdrle’ defined as a “frame of 
intertwined twigs used as a temporary barrier”(Harper, 2016).  As such, a hurdle has complexity 
but also impermanence since it can be dismantled or surmounted. Moreover, a hurdle describes an 
interacting system of barriers that can be changed instead of the more common static and stand-
alone view of barriers. In addition, a seemingly small change to the system can potentially create 
and lead to significant changes over time.  
As discussed in chapter 3, Ukraine’s agricultural sector has a long history of uncertainty and 
change, most recently with the Yanukovych government, leading to a lack of trust from citizens 
towards institutions.  Change created uncertainty instead of positive transformation. Coping in the 
short-term proved to be maladaptive in the long-term due to an absence of mechanisms 
encouraging novelty. These hurdles can be surmounted, but a more transformative change of the 
development pathway would do a great deal more to foster climate-resilience.  
 In chapter 4, barriers reinforced each other with an element of corruption in each of the themes, 
weakening law enforcement and playing a part in market interventions. Political pandering also 
served to maintain corruption since low food and energy prices helped to ‘take care’ of the 
population as during Soviet times, however, oligarchs reap the greatest benefits from the system. 
Both export restrictions and corruption provide an example of reactive coping strategies becoming 
maladaptive. Export restrictions as an adaptation strategy for reduced yields serves as a trade-off 
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with low food prices for consumers in Ukraine happening at the expense of global market stability, 
and reducing the financial capital and capacity of farmers in Ukraine. Corruption as a form of 
negative social capital used to survive and cope with shocks in the short-term became self-
sustaining and hampered resilience in the long-term. Foreign involvement, particularly learning 
about strategies from other countries was viewed as a bridge that could help overcome current 
barriers.  
Chapter 5 focussed on a cooperative as a livelihood strategy. The most immediate benefit of the 
cooperative was the change from negative social capital in the form of gossip networks acting as a 
barrier to slowly building positive social capital. A vicious cycle of distrust and individualistic 
drive due to a historical tradition of forced cooperation became a virtuous cycle of growing trust 
leading to increased networks, improvement of the cooperative and feeding back to trust. 
Moreover, the case of this cooperative revealed the role of social capital in improving access to 
other capitals and ultimately achieving the outcomes of planned adaptation and sustainable 
development. The continued education from one cooperative to the next provides a tool that could 
work in a manner similar to foreign involvement and education outlined in chapter 4. In chapter 4, 
improved social capital through networks to international communities lead to development of 
human capital by learning about new ideas, while in chapter 5 it was shown that learning comes 
predominantly from cooperatives within Ukraine although often with the assistance of international 
groups.  
Chapter 6 focused on a particular triple win strategy: crop rotation.  Strikingly different opinions of 
crop rotation were revealed during interviews; therefore, Q method was used to better understand 
the different perspectives. During initial interviews the dominant narrative was that farmer greed 
led to abandonment of crop rotation. However follow-up questions revealed that some of the 
themes that impacted farmer capacity in chapter 4 could be playing a role in crop rotation not being 
followed. Further examination by means of Q method revealed considerable agreement that 
farmers abandoned rotation during difficult years and that land tenancy issues related to the land 
sale moratorium in particular caused problems for farmers. Perspectives on why the land sale 
moratorium poses a problem varied. Inability to secure low interest loans due to not being able to 
use land for collateral was one of the clearest issues. Again corruption serves as a barrier since one 
of the reasons the moratorium has not been removed is for fear of corrupt interests gaining access 
to most of the land. This study began with the assumption that crop rotation is a triple win 
technique, but found crop rotation to be a trade-off for farmers in the short-term due to the current 
political and economic context. Risbey et al. (1999) reason that adaptation requires the 
maintenance of production, profitability and sustainability objectives in the face of changing 
markets, policies and climate; therefore, a farmer will not plan adaptation for the future if they are 
unable to adjust to current political economic context.  In this study agreement that farmers 
abandon crop rotation during difficult years indicated that short-term needs interfered with long-
term sustainable actions. Moreover, while sowing the most valuable crop sunflower, is a coping 
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strategy in the short-term, it threatens to be maladaptive in the long-term due to the higher moisture 
demands of sunflower and the predicted increase of drought in Ukraine.  
While, these barriers, opportunities and trade-offs are specific to the context of Ukraine’s 
development pathway the uncovered processes provide an indication of issues that might occur in 
other contexts. In order to support the generalizability of key findings, a comparison is made 
between this work and recent case studies integrating AMS.  First, an overview of recent case 
studies and a comparison of approaches used in research help to better understand how this case 
compares to and differs from recent case studies. Next, the themes arising from these case studies 
and how they contribute to ongoing debates within climate literature will be discussed.  Then, a 
comparison between Ukraine’s case and climate change research in countries of the former Soviet 
Union will highlight wider policy implications and areas for future research. The final section 
examines the main conclusions of this study as both an instrumental and intrinsic case by 
discussing the strengths of integrated AMS research and the principal findings specific to the 
context of Ukraine.   
Comparison of Case Studies 
Considering the thesis as a whole, the unit of study for this case was the climate development 
pathway of Ukraine’s agri-food sector. However, each chapter has a different subject for analysis 
thus combining national issues, a strategy (cooperative) and a technique (crop rotation). Similarly, 
each of the case studies integrating AMS focused on broad large scale issues, a strategy or project, 
or a technique as indicated in table 12. However, a thorough search of the literature did not find any 
case studies that combined all three units or types of analysis as was done in this study. The two 
studies with a broad focus had limited engagement with stakeholders during data collection and 
analysis.  Jackson et al. (2011) interviewed agency representatives and surveyed farmers to 
understand farmers level of engagement with climate change. In a study of forest commons 
adaptation was not explicitly part of the focus, but was implied within the context of livelihood 
strategies and thus was included in this discussion of AMS integrated case studies (Chhatre and 
Agrawal, 2009). The studies using a strategy or project focus tended to have the highest level of 
stakeholder engagement and explored social and political factors. However, these studies did not 
typically integrate AMS as a single process. For instance, Chandra et al. (2016) looked at 
mitigation outcomes arising from an adaptation project. Finally, of the four studies focused on a 
particular technique all researched irrigation and three used a quantitative analysis of emissions, 
water use and economic cost. Only one of the studies focused on irrigation engaged with farmers 
through discourse and narrative analysis. 
In addition to these studies, a growing literature has researched the practicalities of adhering to the 
three tenets of conservation agriculture: crop rotation, reduced tillage and crop residue retention 
(for example: Baudron et al., 2015; Beuchelt et al., 2015; Giller et al., 2009; Homann-Kee Tui et 
al., 2015; Jaleta et al., 2013; Naudin et al., 2015; Valbuena et al., 2015).  Although not explicitly 
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stated as integrated AMS studies, these studies also provide insight about potential trade-offs and 
are included in the discussion that follows. Similarly, agroforestry can provide mitigation, 
adaptation and sustainable development options (Mbow et al., 2014); therefore, recent studies 
pertaining to agro-forestry have also been included.
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Table 12. Summary of case studies integrating AMS.   
Rows without shading have a broad unit of analysis, light grey indicate project or strategy focus and darker grey indicate a focus on technique.  
 
Geographical	Area	 Research	Focus		 Methods		 Citation	
Africa,	Asia,	Latin	America	 Forests	 Livelihood	index	and	basal	area	of	trees	per	hectare		 Chhatre	and	Agrawal	(2009)		
California			 Agriculture	 Literature	review,	models,	interviews	and	survey	 Jackson	et	al.	(2011)	
Alaska	and	Nepal		 Indigenous	Communities	 Transformational	change	framework	 Thornton	and	Comberti	(2013)	
Kenya		 Smallholder	Farmers	 Models,	field	survey	and	expert	opinion	 Bryan	et	al.	(2013)	
Lao	PDR	 REDD	Project	 Ecosystem	analyses,	group	discussions	and	interviews	 Ingalls	and	Dwyer	(2016)		
Timor-Leste		 Smallholder	Farmers	 Interviews,	field	observations	and	document	analysis	 Chandra	et	al.	(2016)	
Vietnam	 REDD+	and	Agriculture	 Role-playing	game	with	farmers	and	an	Agent	Based	Model	 Salvini	et	al.	(2016)	
Zanzibar,	Tanzania	 Coastal	Livelihoods	 Household	surveys	and	community-level	focus	groups	 Suckall	et	al.	(2014)	
Australia	 Irrigation	 Hydrological,	emission	and	economic	modelling	 Mushtaq	et	al.	(2013)		
Australia	 Irrigation	 Hydrological,	emission	modelling,	and	cost-benefit	estimation	 Maraseni	et	al.	(2012)	
Australia		 Irrigation	 Discourse	and	narrative	analysis	 Beilin	et	al.	(2012)	
Philippines		 Irrigation	(reuse)	 Water	use,	productivity,	energy	and	economic	efficiency	 Hafeez	et	al.	(2014)	
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A comparison of these studies demonstrates not only the importance of integrating AMS, but also 
how these studies contribute to and expand existing debates pertaining to power, capacity and 
equity within the climate change literature.  
Integrating AMS: Acknowledging Short-term Local vs. Long-term Global Needs 
The climate change literature referring to integrated studies and policies predominantly highlights 
the potential benefits of taking such an approach (Denton et al., 2014; Klein et al., 2007). 
Nonetheless, some have expressed concerns pertaining to a lack of coordination between the 
variety of government agencies tasked with adaptation and mitigation, the potential for higher costs 
due to additional complexity of integration, a loss of focus on more immediate social issues and a 
reduction in funds directed towards adaptation (Kok et al., 2008; Locatelli et al., 2016). Moreover, 
Tol (2005) argued that adaptation and mitigation should be studied separately due to the differences 
pertaining to spatial and time scales. Mitigation happens at the international to national scale with 
short-term action having the potential of long-term effects, while adaptation happens at the local 
scale and short-term action relates to short to medium term effects. However, Tol (2005) made an 
exception for facilitative adaptation: described as actions that improve robustness to climate 
variability and socio-economic changes. Facilitative adaptation corresponds to building adaptive 
capacity in that it provides the needed structure to ensure appropriate responses in the local context.  
In this case-study of Ukraine’s agri-food sector the focus was predominantly on facilitating 
appropriate adaptation responses.  
Nonetheless, in reviewing the case study literature, the argument that differing spatial and time 
scales precludes integrating case studies appears to be incorrect; moreover, working across scales 
appears to be one of the main strengths of integrated research. Trade-offs typically occur across 
local, immediate and global long-term scales; and therefore trade-offs can remain hidden when 
studies are not integrated. The potential outcomes depend greatly on context. For instance, in a 
study of 80 forest commons across Asia, Latin America and Africa, Chhatre and Agrawal (2009) 
found a lack of association between the global long-term benefit of carbon storage and the local 
short-term benefits related to livelihood outcomes indicating that both win-win and trade-off 
situations are equally likely.  In a review of development interventions, Suckall et al. (2015) found 
projects to be evaluated according to either adaptation or mitigation benefits even when triple-win 
benefits were evident. While triple-wins are likely to go unreported, they also identified a need for 
interdisciplinary approaches to balance immediate, local needs with long-term global issues 
(Suckall et al., 2015). Concerns pertaining to short-term needs become evident in the debates 
pertaining to conservation agriculture. Giller et al. (2009) argue that intense promotion of 
conservation agriculture by international research and development organization stifles debate 
particularly since existing evidence does not always indicate which of the three principles of 
conservation agriculture, crop rotation, minimal tillage and residue management, provides the 
desired effects in varying contexts. Moreover, adopting conservation agriculture practices can lead 
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to decreased yields in the short-term and weed management can lead to a gender shift in the 
balance of labour when herbicides are not used (Giller et al., 2009).  The provision of cereal crop 
residue for soil management instead of livestock feed presents one of the most well-known trade-
offs in conservation agriculture (Jaleta et al., 2013; Tittonell et al., 2015). While conservation 
agriculture improves long-term yields and increases soil carbon (FAO, 2009; Rusinamhodzi et al., 
2011), these issues demonstrate a need for research to describe trade-offs in contrasting socio-
ecological contexts and to design context specific strategies (Jaleta et al., 2013; Tittonell et al., 
2015). As previously mentioned, crop rotation is one of three tenets of conservation agriculture.  In 
the case of Ukraine, crop rotation was abandoned to meet short term needs by growing the most 
profitable crop after multiple climate-related crop failures. These integrated case studies 
demonstrate the trade-off between local short-term needs and long-term global needs within the 
context of the current development pathway.  They indicate the need to address underlying issues 
rather than simply implementing measures that are perceived to deliver a ‘triple-win’.  
Constrained Capacity and Power Struggles 
The purported strength of studies integrating AMS is their ability to identify synergies and trade-
offs in practice rather than merely identifying possibilities. Certainly the cross-scalar approach is 
necessary to reveal whether a trade-off happens; however, political processes and power often 
influence how and why trade-offs occur. Recent climate change literature has reflected a growing 
unease with how the problem and potential solutions, particularly adaptation, have been framed. 
For instance, Tanner and Allouche (2011) argued that power and resources need more attention 
rather than focusing solely on apolitical, techno-managerial solutions.  Yet, Bassett and Fogelman 
(2013) found a dominance (70%) of ‘adjustment adaptation’ research approaches in the literature. 
The adjustment or incremental adaptation approach views climate shocks as the main source of 
vulnerability. In contrast to ‘transformative adaptation’, ‘incremental adaptation’ fails to address 
the political economy and politics of maladaptation by ignoring the social processes that create 
vulnerability (Bassett and Fogelman, 2013; O'Brien, 2011; Pelling, 2010). Consequently, in terms 
of trade-offs, attention must be paid to the individuals, policies, and sectors that are winning and 
losing, as a win-win discourse can disguise power relations and justice issues (Adger et al., 2001; 
Isaksen and Stokke, 2014; Naess et al., 2015). 
This study did not begin with a political focus, but rather a participant-driven approach, engaging 
multiple stakeholders, directed the work towards a focus on power. Considering Foucault’s concept 
of power as a productive force and returning to the modified SLF, a livelihood strategy or actions 
taken to achieve a livelihood can be viewed as a consequence of power or rather capacity in action. 
Households and individuals have access to assets (capacity); however, others can use power to 
influence access to assets and constrain the options and livelihood strategies available. Ultimately 
power dynamics influence livelihood strategies and create livelihood outcomes that are either 
sustainable or unsustainable. As Burch and Robinson (2007) highlight, capacity is a function of the 
current development pathway with processes that both enable and restrict the options available to 
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adapt to climate change. Arguably the failure to capture power is not a reflection of the SLF, but 
rather how the framework has been used in past research. By applying the framework in a 
qualitative manner and focusing on processes influencing access to assets, this case study brought 
power to the forefront of analysis.   
Response capacity can be used to adapt, mitigate and/or for further development, but this study 
demonstrated that the use of limited capacity can also lead to maladaptive responses. For instance, 
in chapter 6 respondents agreed that farmer’s abandoned crop rotation during difficult years. 
During interviews, respondents reported that farmers planted sunflower as an adaptive response 
after multiple crop failures. Arguably, farmers are using limited capacity and power to meet short-
term needs by growing the most profitable crop. Instead of addressing the underlying causes of 
crop rotation abandonment, the dominant discourse calls for an exercise of power by enforcing 
regulations to maintain crop rotation. Similarly,  Ingalls and Dwyer (2016) project found that in 
Lao PDR Reduced Emissions from Deforestation and forest Degradation (REDD) had a tendency 
to react to  local drivers of deforestation rather than addressing structural factors rooted in the 
broader political economy. Thus local livelihoods were restricted limiting the options available for 
adaptation, while deforestation due to road expansion and allowances made to attract foreign 
investments remain overlooked (Ingalls and Dwyer, 2016).   
The uncertainty created by government interfering with agricultural markets and inconsistent 
policies also contributed to the vulnerability of farmers in Ukraine. Similarly in Australia, a failure 
to integrate numerous disparate policies affecting agriculture, amplified farmers’ vulnerability to 
climate change causing farmers to act with the limited options available (Beilin et al., 2012). As in 
Ukraine, the farmers in Australia viewed their actions as necessary for survival (Beilin et al., 2012). 
In Ukraine, the inability to own land and secure low interest loans was perceived to be one of the 
policies affecting land management. Salvini et al. (2016) found that land ownership in Vietnam 
influenced sustainable practices with farmers who did not have land use right certificates being less 
willing to invest in agricultural management compared to those with certificates. However, as in 
the case with lifting Ukraine’s land-sale moratorium, concerns were expressed about corruption 
hindering the issuing of certificates in Vietnam.  
These cases demonstrate how the political economic context influences access to assets, leading to 
restricted capacity that then limits options available. Farmers respond by using their available 
power to meet short-term needs with potentially negative consequences in the long-term. For 
instance, the continuous cropping of sunflower in Ukraine would be maladaptive in the long-term 
due to the high water demand of sunflower crops. In a similar manner, incremental adaptation 
threatened future capacity when climate-caused food shortages in Nepal led to over-harvesting 
impacting future crop yields (Thornton and Comberti, 2013). These cases demonstrate how 
incremental adaptation is often not suitable in the long-term. Moreover, the actions in Ukraine and 
Nepal can be deemed acts of resistance. When taken cumulatively and sustained over a longer time 
period these seemingly small acts of resistance can lead to significant outcomes (McHoul and 
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Grace, 1993). Moreover, these instances demonstrate that incremental adaptation can have negative 
outcomes in the long-term thereby contradicting Tol (2005) contention that adaptive action have 
short to medium-term effects.  K. Brown (2011) maintained that current adaptation interventions 
often undermine resilience and lead to maladaptation in the long-term. One potential reason for this 
failure is that adaptation requires skills and capital that poorer households lack, thus local capacity 
must also be strengthened in order for interventions to succeed (Eriksen and O'Brien, 2007). 
Confronting Power by Strengthening Capacity 
In reviewing the case studies using an integrated approach the value of building capacity, in 
particular, the social and human capital elements, emerged as the most repeated theme. For 
instance, Szlafsztein (2014) concluded that the greatest role of fifteen projects in Brazil related to 
the strengthening of existing adaptation capacity, which then facilitated the integration of 
adaptation measures. Suckall et al. (2014) found long-term adaptation, mitigation and development 
responses to be inhibited by resource, regulatory, learning and governance barriers in Zanzibar, 
Tanzania. Chandra et al. (2016) understood the key to facilitating climate resilient agriculture in 
Timor-Leste (Southeast Asia) was to improve capacity through improved financing, collective 
projects and building networks across different governance levels. Comparable to the milk 
cooperative in Kherson, Ukraine (chapter 5) a case study from Uganda found improvements in 
bonding and bridging social capital and strong leadership allowed stakeholders to improve trust and 
overcome inequality and corruption (Cooper and Wheeler, 2015).  
Similarly, Rahn et al. (2014) argued that non-monetary benefits such as technical assistance and 
capacity building could be effective in promoting synergies at low costs for coffee farmers in 
northern Nicaragua and extension visits were found to have a significant and positive impact on the 
profitability of agroforestry farms in Southwestern Cameroon (Molua, 2005). Collectively these 
findings indicate that investment in targeted and specific education through extension services 
and/or cooperative formation can provide the necessary human capital to ensure a true triple-win. A 
true triple-win provides mitigation, but not at the expense of the most vulnerable members of the 
population.  
Magnifying Equity  
Balancing long-term global with short-term local needs brings the issue of equity into focus. Much 
of the equity debate in climate change has been on the responsibility of developed countries to 
mitigate. The developing countries are viewed to be more vulnerable to impacts, while not being 
historically responsible for emissions causing climate change. Fundamentally, countries are not 
vulnerable, people are vulnerable and essentially people are responsible for mitigating climate 
change (Tompkins and Adger, 2005). Moreover, vulnerability varies between groups and sectors 
within countries regardless of level of development (Adger, 2006). This research demonstrated that 
integrated AMS case studies can expand the equity debate. This is of particular value since little 
research has examined the politics and institutional aspects of win-win strategies (Mayrhofer and 
Gupta, 2016). For instance, no matter how small, the benefits arising from a ‘mitigation win’ are 
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distributed to the entire world population. However, a small ‘mitigation win’ due to increased 
carbon sequestration happening in a single field can cause a significant loss in short-term profits 
and thus increase the vulnerability of an individual farmer. In addition, the policy actions in 
Ukraine that maintained low food prices during drought years placed a burden on farmers during an 
already difficult time. More targeted policies that specifically help the poorest to afford food and 
other necessities instead of assuring low food prices for even the richest of the population would 
provide a more equitable approach.  
While building capacity emerges as one of the most suitable approaches for balancing power 
dynamics and ensuring an equitable response, addressing these inequities can also involve 
modifications to suit specific contexts. For instance, when harvest residues needed to feed livestock 
in mixed crop-livestock farms prevents their use as soil cover, conservation agriculture practices 
could be adjusted to meet this need (Corbeels et al., 2014). Although not explored in this study of 
Ukraine’s agri-food sector, other case studies have looked at paying farmers for mitigation actions 
due to a low adoption rate of seemingly highly beneficial land management practices (Bryan et al., 
2013; Rahn et al., 2014).  Salvini et al. (2016) explored synergies and trade-offs between the 
mitigation project REDD+ (Reduced Emissions from Deforestation and forest Degradation), with 
the adaptation project ‘Climate Smart Agriculture’. Their research in central Vietnam used a role-
playing game with local farmers to generate scenarios as inputs for a model (Salvini et al., 2016). 
They established that payments were at times set too low and with a payment for ecosystem 
services all farmers would implement measures (Salvini et al., 2016). These findings relate to a 
hypothetical scenario, so other issues could arise during implementation. Moreover, in order to 
successfully implement payments in Ukraine, capacity would first need to be developed to ensure 
adequate monitoring and transparency.  
Policy Implications and Future Research 
In addition, to integrated AMS research, Ukraine’s case can be compared to climate change 
research conducted in countries of the former Soviet Union. In particular, these comparisons help 
to inform future research needs and draw attention to policy implications. As in Ukraine, Fraser 
and Stringer (2009) and Stringer and Harris (2014) found that uncertainty during times of political 
and economic transition in Romania increased vulnerability and unsustainable land-use. Câmpeanu 
and Fazey (2014) found adaptation to be a process dependent on legacies where dominant 
pathways can reinforce inequalities in rural Transylvania. Moreover, adaptive capacity varies 
considerably in countries of the former Soviet Union with large farms demonstrating relatively 
high adaptive capacity compared to small subsistence farms (Sima et al., 2015). 
Due to the time constraints of this research, potentially important areas raised by interview 
participants were not fully explored. These issues still relate to a post-Soviet legacy as they pertain 
to deteriorating infrastructure and low physical capital. For instance, in Ukraine’s south irrigation 
was consistently mentioned as an issue important for climate change adaptation. Similarly, Sima et 
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al., (2015) found the rehabilitation or construction of new irrigation systems to be the most 
commonly raised climate change adaptation measure. As well, markets and storage infrastructure 
are not in place to deal with many crops being grown in Ukraine’s south. One farmer interviewed 
had photos of tomatoes spoiling due to an absence of processing facilities for his harvest. 
Meanwhile, farmers in the region have been advised to switch to crops that are now grown in Italy 
in order to adapt to future climate change. Farmers also mentioned a preference for less efficient 
Soviet machinery due to the ease of repair and ability to obtain replacement parts. This indicates a 
need for better services and rural development before farmers can invest in more efficient 
machinery. A concerted effort needs to be made to involve stakeholders in discussions to target 
physical capital improvements as these changes will need to made to facilitate adaptation and 
mitigation. 
Countries belonging to the former Soviet Union have historically not engaged stakeholders in 
decision-making and continue to find it challenging to implement more participatory types of 
governance, yet improving community participation would provide multiple benefits (Stringer and 
Paavola, 2013, Stringer et al., 2009). Moreover, Ukraine has been undergoing dramatic change and 
reforms in the years since this research project commenced. Guba and Lincoln (1989) argue that 
participant driven evaluation should never end but only pause. This argument is especially true for 
Ukraine where significant policy reforms are currently happening. These changes will likely have 
unanticipated consequences. Thus, stakeholder-driven research will be necessary to ensure that 
capacity is built in an equitable manner.  
Conclusions 
In the context of Ukraine, the issues that hinder climate-resilience relate to a post-Soviet political 
economy, but they are not limited to post-Soviet countries. This work demonstrated that synergies 
can be achieved by addressing issues not directly related to climate, thus building response 
capacity. Capacity represents potential, and capacity is necessary but not sufficient for climate 
action (Burch, 2010).  Additional research is needed to understand exactly what aspects of capacity 
need to be targeted and the most efficient means of improving capacity in varying contexts. The 
case study in Ukraine shared features with case studies from both developed and developing 
countries. For Ukraine and the cases of developing countries, building capacity was determined to 
be the most effective means of addressing climate change.  However, as has been demonstrated in 
many developed nations capacity does not always equate to action. Interestingly, the cases from 
developed countries had limited engagement with stakeholders making a comparison of findings 
more difficult. Australian farmers had to deal with numerous disparate policies that ultimately 
resulted in them adopting short-term coping strategies for survival (Beilin et al., 2012). Comparing 
the Australian case with the case in Ukraine demonstrates the variability of capacity for populations 
living within a country, but, as importantly, they demonstrate the need for integrated, consistent 
polices.  
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However other AMS case studies largely focus on understanding what is not working and did not 
integrate multiple units of analysis. This case demonstrated that foreign involvement helped to 
address barriers; negative social capital can be harnessed and changed to a virtuous cycle of 
increasing social capital with improved livelihood outcomes; and understanding the different 
perspectives related to the triple-win technique of crop-rotation can reveal underlying problems of 
the political economy.  
In Ukraine, addressing corruption would help to achieve better mitigation projects. Instead of bribe 
payments determining the speed of approval for mitigation, a project’s quality would determine 
approval. Moreover, tackling corruption would create a system where ecosystem payments to 
farmers would be a possible option providing them with the capacity to follow best practices. 
Farmers’ security and capacity is also affected by an inability to own land. Lifting the land-sale 
moratorium could strengthen capacity to help farmers achieve a triple win. Finally, the cooperative 
demonstrated how overcoming lack of trust to build networks for learning and collaboration helped 
to address climate change. Cooperative formation is not a popular or easily implemented measure 
in Ukraine; therefore, on a small scale, the success of this cooperative can be considered to be a 
transformative act towards both adaptation and mitigation. Considering the collective body of 
evidence from each chapter of this study, improving capacity could create more transformational 
change necessary to prevent incremental measures from becoming maladaptive.   
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Appendices 
Appendix 1. Researcher’s journal 
My personal background and experience influenced data collection and analysis.  Specifically, I 
have a rural background, my family’s livelihood was farming and I have Ukrainian ancestry. For 
the most part, a foreign researcher in Ukraine has an advantage. Ukrainians are very welcoming to 
foreigners and eager to form partnerships. I met Americans and Canadians in Ukraine who shared 
similar experiences. Ukrainian generosity and energy can be overwhelming for many to the point 
that it is even documented in travel guides. For instance, I was touring a soil science facility and 
some people working there had never met a foreigner. One woman said that she felt like the queen 
was visiting. In addition, my Ukrainian ancestry was obvious which might have made people even 
more welcoming. I had one farmer tell me that my name was more Ukrainian than Salo (cured pork 
fat – the ultimate Ukrainian delicacy).  
 I was surprised about the level of openness from most interviewees. I had some awareness of the 
problem of corruption in Ukraine, but had no intention of inquiring about corruption, as I perceived 
it to be a sensitive area. One memorable example of openness involved a farmer in Ukraine’s 
northern region. I spent hours at his home and he gave me a tour through a wooded area and 
showed me an area of land that he was farming ‘illegally’. He said that he wanted to pay taxes for 
that land, but could not afford the taxes and did not feel that they were spent responsibly. This was 
a level of trust that I did not anticipate. 
At the same time, I also recall at least one interview where the interviewees did not want to say 
anything that would give a bad impression of Ukraine. Fortunately, my interpreter relayed this 
information to me and I also understood Ukrainian well enough to know when people were holding 
back. Being interviewed by a foreign researcher carried prestige (as relayed to me by a key 
informant) providing me with the opportunity to speak to a wide variety of farmers. In summary 
being a foreign research was more an advantage than a hindrance.  
 I had decided early on to not ask quantitative questions and this might have helped with the 
openness of farmers. I was not interested in amount of land farmed or money in savings accounts. 
From my family background, I know that farmers do not like to share this information because it 
can be rather personal and it can also be tedious. Moreover, I have heard many of complaints from 
farmers about surveys. They simply do not have the time, but if you find just the right moment you 
can have a discussion over coffee. I was more interested in how and why type questions, so this 
research approach worked for both my research questions and for the participants. 
 I also brought inexpensive gifts from York to give to interviewees for their time.  Small gifts carry 
significance in Ukraine, so this small gesture helped in building networks. The relationships built 
were particularly valuable and important as I returned to the same interviewees with the Q sort and 
additional questions.  
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I have a tendency to support the ‘underdog’, so I had to be mindful about not choosing sides. I 
decided early in the research process to explore the potential for all types of farming rather than 
making judgments about my preferences. I have seen both the small farmer and the potential for 
large-scale technology romanticized in the literature. I thought looking at both types of production 
and fostering the best in each could help to avoid this issue. 
Because of my background I have always considered what a low price for food means for 
producers. My Dad would often say, “What does that have to do with the price of wheat?” 
Interestingly as I was interviewing dairy producers in Ukraine and they were discussing how little 
they were paid for milk, the media was covering the story of UK dairy farmers and their dealings 
with the major grocery chains. Farmers consistently mentioned the effect of low prices, so I would 
think any other researcher would notice it as well. However, one Climate Policy reviewer 
mentioned that low food prices were not seen as a problem before, so this was a new 
insight.  Therefore I do need to acknowledge that my experience possibly brought this finding to 
light. 
 Finally, Foucault argued that a researcher should add clarity to complex problems so stakeholders 
can then use the information to make the best decision. This approach fits my personal philosophy 
of trying to understand others instead of judging and to help others to come to the realization of 
what is best for them instead of giving advice. In presenting conclusions, I try not to promote my 
values, but rather outline the options available and give voice to the concerns of various 
stakeholders.  
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Appendix 2. Research plan and research adjustments 
Production in Ukraine is dominated by two very different farm structures: large agri-holdings of 
hundreds of thousands of acres and smallholder production of only a few acres. Current debates 
surround the topic of what type of agriculture provides the ideal balance of sustained production 
(high yields) and environmental sustainability. Is it large intensive agricultural practices? Or is it 
smallholder production with an increase in public and private support? Should producers follow the 
tenets of conservation agriculture or organic practices? Rather than entering this debate, I wanted to 
understand how opportunities could be seized with each type of production. 
The SLF has traditionally been used at the household level, but it can also be applied to large 
businesses. My original research plan was to apply the SLF to a large agri-business, a smallholder 
cooperative and an organic business by asking each a comparable set of questions.  I decided I 
would find a ‘successful’ case study for a large business, smallholder cooperative and an organic 
farming business. I reasoned that if synergies truly exist than successful cases should be 
implementing measures to seize benefits independent of climate change (ie: improved yields or 
money saved through more efficient use of inputs).   In addition, I would interview national and 
regional stakeholders with a complementary set of questions.  
I also wanted to cover each agro-ecological zone in Ukraine to get an idea of regional issues. 
Establishing case studies happened relatively early in the research process.  I was able to speak to 
the CEO of one of the first organic production companies in Ukraine.  They were located in the 
north east of Ukraine the forested Polissya region. I also made contact with one of the longest 
running and largest agriholdings in Ukraine with land in several oblasts in Ukraine’s west including 
the Western forest zone and forest steppe zones.  Finally Heifer International in Ukraine assisted in 
contacting milk service cooperatives in Ukraine’s southern steppe region.  Thus, I had case studies 
for very different types of agricultural enterprises and covering all of the agro-ecological zones in 
Ukraine as shown in figure A_1.    
I met with the organic producer and he was very enthusiastic about helping with my research. He 
was particularly proud that they were able to achieve what they had without paying bribes. The 
next visit to Ukraine he informed me that he had lost controlling shares of his business. I tried to 
discuss past practices to keep communications open with people within the company. However, the 
case study I planned had been lost. I was able to interview staff within the large agriholding, but 
interviews were limited to their rather small environment department. I interviewed other large 
agriholdings and from these interviews I was able to capture the perspective of big business in 
Ukraine, but I did not have enough to base a case study on a single enterprise. The dairy 
cooperative in Kherson did prove to be a strong case study.   
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Figure A_1. Study locations in Ukraine.  
I had a key member of the community assist with locating interviewees in southern Ukraine 
(Kherson). I had expressed a particular interest in speaking to successful smallholder cooperatives 
and regional stakeholders. However, my key informant felt that I should also speak to a wide 
variety of farmers. This proved to be very helpful in getting additional perspectives needed for the 
large scale national issues (chapter 4) and the variety of perspectives related to crop rotation 
(chapter 6). I was also able to supplement interviews with field observations. 
Corruption was mentioned very often and became an apparent theme in the memo writing after 
each interview. However all of the national issues only became clear during the process of open 
coding and sorting of codes into categories. 
I was invited to the cooperative celebration on the penultimate day of my first trip to southern 
Ukraine. This celebration was a great opportunity. The speeches were particularly valuable since 
the participants were not influenced by my presence or limited to answering my questions. I was 
also able to speak to cooperative members after the celebration. However, I needed another day to 
complete more interviews and I could not change my travel plans. Returning the following year to 
conduct interviews delayed completion of that case study, but being able to follow-up with changes 
a year later provided additional findings. The social capital theme first became apparent on the train 
ride back to Kyiv from Kherson. As I was reviewing notes and reading papers, I noticed that an 
interviewee in Kyiv had said that Ukraine has a shortage of social capital. All of the presenters at 
the cooperative celebration spoke a great deal about working together and trust. They also 
mentioned that it was difficult to get Ukrainians to work together. 
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I had a coding category develop with statements related to crop rotation. However, the idea for the 
article first came from a ‘discussion’ with my translator. We had returned from interviewing 
farmers in Kherson to interview more stakeholders in Kyiv. As we left the offices of one 
interviewee, my translator expressed frustration exclaiming, “Do these people never speak to each 
other?” I said to her that I thought I could write an entire article about crop rotation and she agreed. 
While I could see possible linkages, I did not have enough data.  I had used a paper sort with 
interviewees during the first set of interviews. Despite the challenge of sorting values and making 
tough decisions, the vast majority of respondents enjoyed taking part. I realized that the topic of 
crop rotation was ideal for a study using Q method. It was contentious and I had collected a wide 
variety of views on the topic. 
The original research plan had many modifications, but interviews in each of the three eco-regions 
and in Kyiv did contribute to the research findings. Table A_1 details how interviews were used as 
a source of data in this research 
Table A_1. Summary of interviews for thesis. N indicates number of interviews. (Q) indicates 
interviewees also took part in the crop rotation Q sort. Interviews in the last two regions were used 
as a source for Q statements.  
 Location N (Q)            Interviewee’s Affiliation Data  
Kyiv 5 (1) Agricultural business ( 2 agri-holdings)  
(Capital) 6 (1) Agricultural non-governmental organisation Chapters 4,5,6 
  2 Environmental non-governmental organisation  
  1 Non-profit rural development group  
  3 (1) International development agency  
  2 Other international agricultural agency  
  3 (2) Researchers  
  1 (1) Policy-maker  
Khersons'ka 5 Private farmers (mid-sized farms)  
 (Steppe) 10 (1) Small-holder farmers (5 in 2012, 10 in 2013 follow-up) Chapters 4,5,6 
  3 Farming association leaders (also farmers)   
  2  (1) Agricultural support groups  
  1 Head of a state farm  
  2 Researchers  
  5 Regional or village administrators  
Ternopil/Lviv 2 Private farmers (mid-sized farms) Q statement 
(Forest -  1 Small-holder farmers source 
 Steppe) 1 Regional or village administrators Chapter 6 
Chernihiv 2 Farmers Q statement 
(Polissya)  2 Researchers source 
   Chapter 6 
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Appendix 3. Yanukovych’s policies and climate-resilience  
The manuscript for chapter 4 originally had a theme titled ‘Political indirection and inaction: 
Surviving an uncertain environment’. As this theme pertained largely to the policies of the now 
dissolved Yanukovych government, the section was removed from the manuscript prior to 
submission to Climate Policy. The section has been appended as it pertains to the history of change 
in agricultural policy and influenced climate change mitigation outcomes. 
As a result of instability and uncertainty, producers find it difficult to plan for the future. A 
respondent working in rural development noted: 
“They don’t know what will happen in a year or two because it could be taken away 
from highest level.” (Interviewee 12) 
The lack of clear direction in agricultural policy is evident by the continual debate of topics that 
were discussed in the 1990s; such as, allowing foreign investments and promoting public or private 
agricultural development (Williams, 2011).  Even with pursuing private sector development, 
Ukraine has two very different paths in agriculture development.  While both paths could be 
pursued, they are seen as competing with large agri-holdings dominating and winning the 
competition against smallholders. For example: 
“In Ukraine nobody knows what the best way is for us.  We have this big scale 
agriculture.  People keep 100,000 ha and they manage and grow crops in big 
coordinates.  Or small-scale and we support villages and the development of villages 
and rural territories.  Or if we should do something in between, we should have both.  
Maybe we should have both, but our government now supports big businesses more.  
One year ago the biggest was 300,000ha and now the biggest is more than 500,000 ha.” 
(Interviewee 8) 
Some respondents expressed the view that the government had not decided who to support and any 
support provided could not be counted on in the future.   However, more common was the 
expression that smallholders and ‘the village’ received vocal support, especially during election 
season, but it was not backed by financing.  Interviewees placed a high level of importance on the 
village and spoke of it as a concept not just a place.  Particularly at the cooperative celebration, 
villagers/smallholders spoke of how important their work was to Ukraine as an independent 
country. Interviewees living in Kyiv also spoke about their connection to the village. A researcher 
from Kyiv commented: 
“Politicians say the village needs to be resurrected but they should not have destroyed it 
in the first place.” (Interviewee 15) 
Leaders in agriculture support and farming associations commonly stated that small farmers have 
the biggest problems and need more support.  Interviewees often mentioned that support or rural 
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development programmes exist but only on paper, extension services for instance does not have the 
resources to implement training programs.   
At the same time, fulfilling the expectations of villagers could be taking a step backwards instead 
of moving forward.  One foreign investor said villagers expected rebuilding of kolkhoz (collective 
farms), whereas large agri-holdings typically only want the land not the buildings or cattle.  
Historically, collective and state farms provided for all services in rural areas including 
infrastructure, social and cultural activities, and this role remains virtually unfulfilled in most rural 
areas (East Agri, 2005).  At times, villagers express a wish to return to this type of security and 
level of support. 
Moreover, the change that elections bring seems to cause confusion instead of clarity.  For instance, 
environmental non-profit respondents working in mitigation had difficulties negotiating with 
government after political reforms were in place.  Prior to reforms they knew who to speak to 
within government.  In general, political will is low in Ukraine, but Ukraine’s government has even 
less political will for addressing climate change.  According to some, Ukraine must address more 
pressing problems as noted: 
“They (policy-makers) say we paid for AAUs with our social problems.” (Interviewee  
21) 
“Climate change is not a problem in Ukraine. They (other countries) have cockroaches 
we have elephants.” (Interviewee  2) 
Interviewees expressed dissatisfaction that climate change mitigation has a focus on making money 
often without reinvestment in further improvements.  AAUs provide an easy means to make money 
so any further actions are deemed unnecessary especially in the face of more pressing issues in the 
short term.   
To the frustration of respondents from the environmental community, policy makers do not have 
the long-term vision needed to build a sustainable economy.  Meanwhile agriculture support and 
rural development workers say that policy makers have no long term plan for capacity building.  
The uncertainty and short-term vision causes people to live in survival mode thereby holding back 
progress for the people and the country.  
Environmental non-profit respondents working in mitigation had difficulties negotiating with 
government after political reforms were in place.  Prior to reforms they knew who to speak to 
within government.  In general, political will is low in Ukraine, but Ukraine’s government has even 
less political will for addressing climate change.  According to some, Ukraine must address more 
pressing problems as noted: 
“They (policy-makers) say we paid for AAUs with our social problems.” (Interviewee  
21) 
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“Climate change is not a problem in Ukraine. They (other countries) have cockroaches 
we have elephants.” (Interviewee  2) 
Interviewees expressed dissatisfaction that climate change mitigation has a focus on making money 
often without reinvestment in further improvements.  AAUs provide an easy means to make money 
so any further actions are deemed unnecessary especially in the face of more pressing issues in the 
short term.   
To the frustration of respondents from the environmental community, policy makers do not have 
the long-term vision needed to build a sustainable economy.  Meanwhile agriculture support and 
rural development workers say that policy makers have no long term plan for capacity building.  
The uncertainty and short-term vision causes people to live in survival mode thereby holding back 
progress for the people and the country.  
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Appendix 4. Screenshot of Q sort procedure 
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Appendix 5.  Statement and Z-score for each factor.  
 
 
Statements are ranked according to the absolute difference calculated. The greater the difference, 
the higher the statement appears in the graph and the greater distance between symbols. To 
illustrate, statement n27 (Ukrainian soils are a matter of national security), was the most 
distinguishing statement, while statement n16 (Export quotas discourage producers from growing 
some crops), had similar scores across the three factors. 
 
 
 
 
 
 
 
 
 
 
 
-2 -1 0 1 2
z-scores
sta
te
m
en
ts
16
8
5
1
12
23
11
19
7
4
13
18
21
22
17
9
25
26
20
14
2
6
10
3
15
24
27
Factor 1
Factor 2
Factor 3
112 
References 
Adamenko,	T.,	&	Prokopenko,	A.	(2011).	Monitoring	Droughts	and	Impacts	on	Crop	Yield	in	
Ukraine	from	Weather	and	Satellite	Data	Use	of	Satellite	and	In-Situ	Data	to	Improve	
Sustainability.	In	F.	Kogan,	A.	Powell	&	O.	Fedorov	(Eds.),	Use	of	Satellite	and	in-Situ	Data	
to	Improve	Sustainability	(pp.	3-9).	Rotterdam:	Springer	Netherlands.	
Adato,	M.,	&	Meinzen-Dick,	R.	(2002).	Assessing	the	impact	of	agricultural	research	on	poverty	
using	the	sustainable	livelihoods	framework	(pp.	46).	Washington	DC:	International	Food	
Policy	Research	Institute.	
Addams,	H.	(2000).	Q	Methodology.	In	H.	Addams	&	J.	Proops	(Eds.),	Social	discourse	and	
environmental	policy:	an	application	of	q	methdology	(pp.	14-40).	Cheltenham,	UK:	
Edward	Elgar	Publishing		
Addams,	H.,	&	Proops,	J.	(2000).	Introduction	In	H.	Addams	&	J.	Proops	(Eds.),	Social	discourse	and	
environmental	policy:	an	application	of	q	methdology	(pp.	1-13).	Cheltenham,	UK:	Edward	
Elgar	Publishing		
Addison,	R.	B.	(1999).	A	grounded	hermeneutic	editing	approach.	In	B.	F.	Crabtree	&	W.	Miller	
(Eds.),	Doing	Qualitative	Research	(Second	ed.,	pp.	145-161).	London:	Sage	Publications.	
Adelle,	C.,	&	Russel,	D.	(2013).	Climate	Policy	Integration:	a	Case	of	Déjà	Vu?	Environmental	Policy	
and	Governance,	23(1),	1-12.	doi:	10.1002/eet.1601	
Adger,	W.	N.	(2003).	Social	Capital,	Collective	Action,	and	Adaptation	to	Climate	Change.	
Economic	Geography,	79(4),	387-404.	doi:	10.1007/978-3-531-92258-4_19	
Adger,	W.	N.	(2006).	Vulnerability.	Global	Environmental	Change,	16(3),	268-281.	doi:	
http://dx.doi.org/10.1016/j.gloenvcha.2006.02.006	
Adger,	W.	N.,	Agrawala,	S.,	Mirza,	M.	M.	Q.,	Conde,	C.,	O’Brien,	K.,	J.	Pulhin,	J.,	.	.	.	Takahashi,	K.	
(2007).	Assessment	of	adaptation	practices,	options,	constraints	and	capacity.	In	M.	L.	
Parry,	O.F.	Canziani,	J.P.	Palutikof,	P.J.	van	der	Linden	&	C.E.	Hanson	(Eds.),	Climate	
Change	2007:	Impacts,	Adaptation	and	Vulnerability.	Contribution	of	Working	Group	II	to	
the	Fourth	Assessment	Report	of	the	Intergovernmental	Panel	on	Climate	Change.	
Cambridge,	United	Kingdom	and	New	York,	NY,	USA.:	Cambridge	University	Press.	
Adger,	W.	N.,	&	Barnett,	J.	(2009).	Four	reasons	for	concern	about	adaptation	to	climate	change	
Environment	and	Planning	A,	41,	2800-2805.		
Adger,	W.	N.,	Benjaminsen,	T.	A.,	Brown,	K.,	&	Svarstad,	H.	(2001).	Advancing	a	political	ecology	of	
global	environmental	discourses.	Development	and	Change,	32(4),	681-715.		
Ahmad,	I.	H.	(2009).	Climate	Policy	Integration:	Towards	Operationalization	(pp.	18).	New	York,	
N.Y.:	United	Nations	Department	of	Economic	and	Social	Affairs.	
Aldrich,	E.	L.,	&	Koerner,	C.	L.	(2012).	Unveiling	Assigned	Amount	Unit	(AAU)	Trades:	Current	
Market	Impacts	and	Prospects	for	the	Future.	Atmosphere,	3(1),	229-245.		
Alessi,	M.,	Fujiwara,	N.,	&	Centre	for	European	Policy	Studies	(CEPS).	(2011).	Study	on	the	
Integrity	of	the	Clean	Development	Mechanism	Briefing	paper	"J1	Track	1	preliminary	
assessment"	(pp.	26).	
Alioshyn,	O.,	Bagin,	O.,	Berezin,	V.,	Veremeyenko,	V.,	Derkach,	O.,	Verbytska,	I.,	.	.	.	Chernykh,	S.	
(2003).	Impact	of	Economic	Activities	on	Environment.	In	O.	Lysenko	&	Y.	Tyshchenko	
(Eds.),	Public	Evaluation	of	Environmental	Policy	in	Ukraine:	Report	of	Ukrainian	
Environmental	NGOs	(pp.	7-20).	Kyiv:	National	Organising	Committee	of	Ukraine.	
 
113 
 
Anania,	G.	(2013).	Agricultural	export	restrictions	and	the	WTO:	What	options	do	policy-makers	
have	for	promoting	food	security?	(pp.	47).	Geneva,	Switzerland:	International	Centre	for	
Trade	and	Sustainable	Development.	
Andonova,	L.	(2004).	Transnational	politics	of	the	environment:	The	EU	and	environmental	policy	
in	Central	and	Eastern	Europe.	Cambridge,	MA:	MIT	Press.	
Andonova,	L.,	Mansfield,	E.	D.,	&	Milner,	H.	V.	(2007).	International	Trade	and	Environmental	
Policy	in	the	Postcommunist	World.	Comparative	Political	Studies,	40	(7),	782-807.		
Arkadiusz,	S.	(2014).	The	transformation	of	agriculture	in	Ukraine:	from	collective	farms	to	
agroholdings.	Centre	for	Eastern	Studies(127),	1-11.		
Aslund,	A.	(2005).	The	economic	policy	of	Ukraine	after	the	Orange	Revolution.	Eurasian	
Geography	and	Economics,	46(5),	327-353.		
Bage,	L.	(2008).	Supporting	smallholders	is	crucial	to	food	security.	Financial	Times.	
http://www.ft.com/cms/s/0/0ee4e4d6-4bc2-11dd-a490-
000077b07658.html#axzz2qUVrTRZ6	
Bagin,	O.,	Galkina,	A.,	Demchenko,	V.,	Denshchyk,	V.,	Derkach,	O.,	Dobrovolsky,	V.,	.	.	.	
Shaparenko,	S.	(2003).	Management	of	Natural	Resources.	In	S.	Tarashchuk	(Ed.),	Public	
Evaluation	of	Environmental	Policy	in	Ukraine:	Report	of	Ukrainian	Environmental	NGOs	
(pp.	91-102).	Kyiv:	National	Organising	Committee	of	Ukraine.	
Bär,	R.,	Rouholahnejad,	E.,	Rahman,	K.,	Abbaspour,	K.	C.,	&	Lehmann,	A.	(2015).	Climate	change	
and	agricultural	water	resources:	A	vulnerability	assessment	of	the	Black	Sea	catchment.	
Environmental	Science	&	Policy,	46,	57-69.	doi:	
http://dx.doi.org/10.1016/j.envsci.2014.04.008	
Barnett,	J.,	&	O’Neill,	S.	(2010).	Maladaptation.	Global	Environmental	Change,	20(2),	211-213.	doi:	
http://dx.doi.org/10.1016/j.gloenvcha.2009.11.004	
Barry,	J.,	&	Proops,	J.	(1999).	Seeking	sustainability	discourses	with	Q	methodology.	Ecological	
Economics,	28,	337-345.		
Bassett,	T.	J.,	&	Fogelman,	C.	(2013).	Déjà	vu	or	something	new?	The	adaptation	concept	in	the	
climate	change	literature.	Geoforum,	48(0),	42-53.	doi:	
http://dx.doi.org/10.1016/j.geoforum.2013.04.010	
Baudron,	F.,	Delmotte,	S.,	Corbeels,	M.,	Herrera,	J.	M.,	&	Tittonell,	P.	(2015).	Multi-scale	trade-off	
analysis	of	cereal	residue	use	for	livestock	feeding	vs.	soil	mulching	in	the	Mid-Zambezi	
Valley,	Zimbabwe.	Agricultural	Systems,	134,	97-106.	doi:	
http://dx.doi.org/10.1016/j.agsy.2014.03.002	
Bebbington,	A.,	Guggenheim,	S.,	Olson,	E.,	&	Woolcock,	M.	(2004).	Exploring	Social	Capital	
Debates	at	the	World	Bank.	The	Journal	of	Development	Studies,	40(5),	33-64.	doi:	
10.1080/0022038042000218134	
Beilin,	R.,	Sysak,	T.,	&	Hill,	S.	(2012).	Farmers	and	perverse	outcomes:	The	quest	for	food	and	
energy	security,	emissions	reduction	and	climate	adaptation.	Global	Environmental	
Change,	22(2),	463-471.	doi:	http://dx.doi.org/10.1016/j.gloenvcha.2011.12.003	
Bell,	S.,	&	Morse,	S.	(2008).	Sustainability	Indicators	Measuring	the	Immeasurable?	(2nd	ed.).	
London,	Sterling,	VA:	Earthscan.	
Berkes,	F.,	Colding,	J.,	&	Folke,	C.	(2003).	Introduction.	In	F.	Berkes,	J.	Colding	&	C.	Folke	(Eds.),	
Navigating	social-ecological	systems	:	building	resilience	for	complexity	and	change.	
Cambridge,	New	York:	Cambridge	University	Press.		
Beuchelt,	T.	D.,	Camacho	Villa,	C.	T.,	Göhring,	L.,	Hernández	Rodríguez,	V.	M.,	Hellin,	J.,	Sonder,	K.,	
&	Erenstein,	O.	(2015).	Social	and	income	trade-offs	of	conservation	agriculture	practices	
on	crop	residue	use	in	Mexico’s	central	highlands.	Agricultural	Systems,	134,	61-75.	doi:	
http://dx.doi.org/10.1016/j.agsy.2014.09.003	
114 
 
Biesbroek,	G.	R.,	Klostermann,	J.	M.,	Termeer,	C.	A.	M.,	&	Kabat,	P.	(2013).	On	the	nature	of	
barriers	to	climate	change	adaptation.	Regional	Environmental	Change,	13(5),	1119-1129.	
doi:	10.1007/s10113-013-0421-y	
Biesbroek,	G.	R.,	Swart,	R.	J.,	&	van	der	Knaap,	W.	G.	M.	(2009).	The	mitigation-adaptation	
dichotomy	and	the	role	of	spatial	planning.	Habitat	International,	33(3),	230-237.	doi:	
10.1016/j.habitatint.2008.10.001	
Biesbroek,	G.	R.,	Termeer,	C.	J.	A.	M.,	Klostermann,	J.	E.	M.,	&	Kabat,	P.	(2014).	Rethinking	barriers	
to	adaptation:	Mechanism-based	explanation	of	impasses	in	the	governance	of	an	
innovative	adaptation	measure.	Global	Environmental	Change,	26,	108-118.	doi:	
http://dx.doi.org/10.1016/j.gloenvcha.2014.04.004	
Bingen,	J.	(2000).	Institutions	and	sustainable	livelihoods	Forum	on	Operationalizing	Participatory	
Ways	of	Applying	Sustainable	Livelihoods	Approaches	(pp.	119-139):	UN	FAO.	
Biomodel.	(2016).	Natural	agricultural	zoning	of	Ukraine.			Retrieved	25/Aug,	2016,	from	
http://biomodel.info/training-package/ukraine-nature-agricultural-zoning/	
Birmili,	W.,	Schepanski,	K.,	Ansmann,	A.,	Spindler,	G.,	Tegen,	I.,	Wehner,	B.,	.	.	.	Loscha,	G.	(2008).	
A	case	of	extreme	particulate	matter	concentrations	over	Central	Europe	caused	by	dust	
emitted	over	the	southern	Ukraine.	Atmospheric	Chemistry	and	Physics,	8,	997-1016.		
Block,	J.	(1978).	The	Q-sort	method	in	personality	assessment	and	psychiatric	research.	Palo	Alto,	
CA:	Consulting	Psychologists	Press.	
Bosello,	F.	(2005).	Adaptation	and	Mitigation	to	Global	Climate	Change:	Conflicting	Strategies?	
Insights	from	an	Empirical	Integrated	Assessment	Exercise.		Retrieved	from	www.feem-
web.it/ess05/files/Bosello.pdf.	
Bosello,	F.,	Carraro,	C.,	&	De	Cian,	E.	(2010).	Climate	policy	and	the	optimal	balance	between	
mitigation,	adaptation	and	unavoided	damage.	Climate	Change	Economics,	1(02),	71-92.		
Bosello,	F.,	Carraro,	C.,	&	De	Cian,	E.	(2011).	Adaptation	can	help	mitigation:	an	integrated	
approach	to	post-2012	climate	policy.		
Bossel,	H.	(2001).	Assessing	viability	and	sustainability:	a	systems-based	approach	for	deriving	
comprehensive	indicator	sets.	Conservation	Ecology,	5(2),	12.		
Boulding,	K.	E.	(1956).	General	Systems	Theory	-	The	Skeleton	of	Science.	Management	Science,	
2(3),	197-208.		
Brannstrom,	C.	(2011).	A	Q-Method	Analysis	of	Environmental	Governance	Discourses	in	Brazil's	
Northeastern	Soy	Frontier.	The	Professional	Geographer,	63(4),	531-549.	doi:	
10.1080/00330124.2011.585081	
Brocklesby,	M.	A.,	&	Fisher,	E.	(2003).	Community	development	in	sustainable	livelihoods	
approaches	-	an	introduction.	Community	Development	Journal,	38(3),	185-198.		
Brooks,	N.,	&	Adger,	W.	N.	(2005).	Assessing	and	Enhancing	Adaptive	Capacity.	In	B.	Lim,	E.	
Spanger-Siegfried,	I.	Burton,	E.L.	Malone	&	S.	Huq	(Eds.),	Adaptation	Policy	Frameworks	
for	Climate	Change	(pp.	165-182).	New	York:	Cambridge	University	Press.	
Brooks,	N.,	Adger,	W.	N.,	&	Mick	Kelly,	P.	(2005).	The	determinants	of	vulnerability	and	adaptive	
capacity	at	the	national	level	and	the	implications	for	adaptation.	Global	Environmental	
Change,	15(2),	151-163.	doi:	http://dx.doi.org/10.1016/j.gloenvcha.2004.12.006	
Brown,	K.	(2011).	Sustainable	adaptation:	An	oxymoron?	Climate	and	Development,	3(1),	21-31.	
doi:	10.3763/cdev.2010.0062	
Brown,	S.	(1980).	Political	Subjectivity:	Applications	of	Q	Methodology	in	Political	Science.	New	
Haven	and	London:	Yale	University	Press.	
115 
 
Brummer,	B.,	von	Cramon-Taubadel,	S.,	&	Zorya,	S.	(2009).	The	impact	of	market	and	policy	
instability	on	price	transmission	between	wheat	and	flour	in	Ukraine.	European	Review	of	
Agricultural	Economics,	36(2),	203-230.	doi:	10.1093/erae/jbp021	
Bryan,	E.,	Ringler,	C.,	Okoba,	B.,	Koo,	J.,	Herrero,	M.,	&	Silvestri,	S.	(2013).	Can	agriculture	support	
climate	change	adaptation,	greenhouse	gas	mitigation	and	rural	livelihoods?	insights	from	
Kenya.	Climatic	Change,	118(2),	151-165.	doi:	10.1007/s10584-012-0640-0	
Bryant,	R.	L.,	&	Bailey,	S.	(1997).	Third	world	political	ecology.	London:	Routledge.	
Bugaric,	B.	(2008).	Populism,	liberal	democracy,	and	the	rule	of	law	in	Central	and	Eastern	Europe.	
Communist	and	Post-Communist	Studies,	41(2),	191-203.		
Bullock,	D.	G.	(1992).	Crop	rotation.	Critical	Reviews	in	Plant	Sciences,	11(4),	309-326.	doi:	
10.1080/07352689209382349	
Burch,	S.	(2009).	Sustainable	development	paths:	investigating	the	roots	of	local	policy	responses	
to	climate	change.	Sustainable	Development,	19(3),	176-188.	doi:	10.1002/sd.435	
Burch,	S.	(2010).	Transforming	barriers	into	enablers	of	action	on	climate	change:	Insights	from	
three	municipal	case	studies	in	British	Columbia,	Canada.	Global	Environmental	Change,	
20(2),	287-297.	doi:	http://dx.doi.org/10.1016/j.gloenvcha.2009.11.009	
Burch,	S.,	&	Robinson,	J.	(2007).	A	framework	for	explaining	the	links	between	capacity	and	action	
in	response	to	global	climate	change.	Climate	policy,	7(4),	304-316.	doi:	
10.1080/14693062.2007.9685658	
Buzogány,	A.	(2013).	Selective	Adoption	of	EU	Environmental	Norms	in	Ukraine.	Convergence	á	la	
Carte.	Europe-Asia	Studies,	65(4),	609-630.	doi:	10.1080/09668136.2013.766039	
Cairns,	R.,	&	Stirling,	A.	(2014).	‘Maintaining	planetary	systems’	or	‘concentrating	global	power?’	
High	stakes	in	contending	framings	of	climate	geoengineering.	Global	Environmental	
Change,	28,	25-38.	doi:	http://dx.doi.org/10.1016/j.gloenvcha.2014.04.005	
Câmpeanu,	C.	N.,	&	Fazey,	I.	(2014).	Adaptation	and	pathways	of	change	and	response:	A	case	
study	from	Eastern	Europe.	Global	Environmental	Change,	28,	351-367.	
Capra,	F.	(2005).	Complexity	and	Life.	Theory,	Culture	&	Society,	22(3),	33-44.		
Carbon	Market	Watch.	(2012).	Joint	Implementation	-	Why	we	are	worried	Newsletter	#19.		
Carpenter,	S.,	Walker,	B.,	Anderies,	J.	M.,	&	Abel,	N.	(2001).	From	Metaphor	to	Measurement:	
Resilience	of	What	to	What?	Ecosystems,	4(8),	765-781.		
Chai,	K.-H.,	&	Yeo,	C.	(2012).	Overcoming	energy	efficiency	barriers	through	systems	approach—A	
conceptual	framework.	Energy	Policy,	46(0),	460-472.	doi:	
http://dx.doi.org/10.1016/j.enpol.2012.04.012	
Chambers,	R.,	&	Conway,	G.	R.	(1991).	Sustainable	rural	livelihoods:	practical	concepts	for	the	21st	
century.	IDS	Discussion	Paper	296,	29.	
http://opendocs.ids.ac.uk/opendocs/handle/123456789/775#.Uo9zg8TQDeI	
Chandra,	A.,	Dargusch,	P.,	&	McNamara,	K.	E.	(2016).	How	might	adaptation	to	climate	change	by	
smallholder	farming	communities	contribute	to	climate	change	mitigation	outcomes?	A	
case	study	from	Timor-Leste,	Southeast	Asia.	Sustainability	Science,	11(3),	477-492.	doi:	
10.1007/s11625-016-0361-9	
Charmaz,	K.	(1995).	Grounded	Theory.	In	J.	A.	Smith,	R.	Harre	&	L.	V.	Langenhove	(Eds.),	
Rethinking	Methods	in	Psychology	(pp.	27-49).	London:	Sage	Publications	Ltd.	
Charmaz,	K.	(2000).	Grounded	Theory:	Objectivist	and	Constructivist	Methods.	In	N.	K.	Denzin	&	Y.	
S.	Lincoln	(Eds.),	Handbook	of	qualitative	research	(pp.	509-536).	Thousand	Oaks:	Sage.	
Charmaz,	K.	(2005).	Grounded	Theory	in	the	21st	Century:	Applications	for	Advancing	Social	
Justice	Studies.	In	N.	K.	Denzin	&	Y.	S.	Lincoln	(Eds.),	The	Sage	Handbook	of	Qualitative	
Research	(Third	ed.,	pp.	507-535).	Thousand	Oaks,	CA:	Sage	Publications.	
116 
 
Charmaz,	K.	(2006).	Constructing	Grounded	Theory:	A	Practical	Guide	Through	Qualitative	Analysis	
London:	Sage	Publications.	
Checkland,	P.	(1981).	Systems	thinking,	systems	practice.	Chichester	[Sussex]	
New	York:	J.	Wiley.	
Checkland,	P.	(1999).	Soft	systems	methodology	:	a	30-year	retrospective.	Chichester:	Wiley.	
Checkland,	P.	B.	(1976).	SCIENCE	AND	THE	SYSTEMS	PARADIGM†.	International	Journal	of	General	
Systems,	3(2),	127-134.	doi:	10.1080/03081077608934748	
Chemonics	International	Inc.	(2001).	Biodiversity	Assessment	for	Ukraine	Task	Order	under	the	
Biodiversity	and	Sustainable	Forestry	IQC	(BIOFOR)	(pp.	63).	Kiev:	USAID		
Chhatre,	A.,	&	Agrawal,	A.	(2009).	Trade-offs	and	synergies	between	carbon	storage	and	
livelihood	benefits	from	forest	commons.	Proceedings	of	the	National	Academy	of	
Sciences,	106(42),	17667-17670.	doi:	10.1073/pnas.0905308106	
Chia,	E.	L.,	Fobissie,	K.,	&	Kanninen,	M.	(2016).	Exploring	Opportunities	for	Promoting	Synergies	
between	Climate	Change	Adaptation	and	Mitigation	in	Forest	Carbon	Initiatives.	Forests,	
7(1).	doi:	10.3390/f7010024	
Chuku,	C.	A.	(2010).	Pursuing	an	integrated	development	and	climate	policy	framework	in	Africa:	
options	for	mainstreaming.	Mitigation	and	Adaptation	Strategies	for	Global	Change,	
15(1),	41-52.	doi:	10.1007/s11027-009-9203-8	
Clarke,	R.	A.	(1968).	Soviet	Agricultural	Reforms	since	Khrushchev.	Soviet	Studies,	20(2),	159-178.		
Coleman,	J.	S.	(2000).	Social	capital	in	the	creation	of	human	capital.	In	P.	Dasgupta	&	I.	Serageldin	
(Eds.),	Social	Capital	A	Multifaceted	Perspective	(pp.	13-39).	Washington,	DC:	The	
International	Bank	for	Reconstruction	and	Development/World	Bank.	
Conant,	R.	T.,	&	Paustian,	K.	(2002).	Potential	soil	carbon	sequestration	in	overgrazed	grassland	
ecosystems.	Global	Biogeochemical	Cycles,	16(4),	90-91--90-99.	doi:	
10.1029/2001GB001661	
Cook,	K.	S.,	Rice,	E.	R.	W.,	&	Gerbasi,	A.	(2004).	Creating	social	trust	in	post-socialist	transition.	In	
J.	Kornai,	B.	Rothstein	&	S.	Rose-Ackerman	(Eds.),	Creating	Social	Trust	in	Post-Socialist	
Transition	(pp.	231).	Hampshire,	England:	Palgrave	Macmillan.	
Cooper,	S.	J.,	&	Wheeler,	T.	(2015).	Adaptive	governance:	Livelihood	innovation	for	climate	
resilience	in	Uganda.	Geoforum,	65,	96-107.	doi:	
http://dx.doi.org/10.1016/j.geoforum.2015.07.015	
Corbeels,	M.,	de	Graaff,	J.,	Ndah,	T.	H.,	Penot,	E.,	Baudron,	F.,	Naudin,	K.,	.	.	.	Adolwa,	I.	S.	(2014).	
Understanding	the	impact	and	adoption	of	conservation	agriculture	in	Africa:	A	multi-
scale	analysis.	Agriculture,	Ecosystems	&	Environment,	187,	155-170.	doi:	
http://dx.doi.org/10.1016/j.agee.2013.10.011	
Cramon,	S.,	&	Raiser,	M.	(2006).	The	Quotas	on	Grain	Exports	in	Ukraine:	ineffective,	inefficient,	
and	non-transparent	(pp.	12).	Kyiv:	The	World	Bank,	German	Advisory	Group	on	Economic	
Reform.	
Crane,	K.,	&	Larrabee,	F.	S.	(2007).	Encouraging	Trade	and	Foreign	Direct	Investment	in	Ukraine	
(pp.	64).	Santa	Monica,	California:	RAND	National	Security	Research	Division.	
Creswell,	J.	W.	(2013).	Qualitative	inquiry	and	research	design.	London:	Sage.	
Croitoru,	A.	E.,	Chiotoroiu,	B.	C.,	Todorova,	V.	I.,	&	Torica,	V.	(2013).	Changes	in	precipitation	
extremes	on	the	Black	Sea	Western	Coast.	Global	and	Planetary	Change,	102,	10.		
Crowley,	E.	(2013,	26/08).	New	ideas	put	agriculture	co-operatives	at	the	heart	of	rural	
development.	The	Guardian.	Retrieved	from	http://www.theguardian.com/global-
development-professionals-network/2013/aug/26/agriculture-co-operatives-markets-
credit	
117 
 
Danone.	(2013).	Ukraine	cooperative	demo	farm.	2014(17/01).	
http://ecosysteme.danone.com/project/ukraine-demonstration-farm/	
De	Haan,	L.	J.	(2000).	Globalization,	Localization	and	Sustainable	Livelihood.	Sociologia	Ruralis,	
40(3),	339-365.	doi:	10.1111/1467-9523.00152	
Denton,	F.,	Wilbanks,	T.	J.,	Abeysinghe,	A.	C.,	Burton,	I.,	Gao,	Q.,	Lemos,	M.	C.,	.	.	.	Warner,	K.	
(2014).	Climate-resilient	pathways:	adaptation,	mitigation,	and	sustainable	development.	
In	C.	B.	Field,	V.	R.	Barros,	D.	J.	Dokken,	K.	J.	Mach,	M.	D.	Mastrandrea,	T.	E.	Bilir,	M.	
Chatterjee,	K.	L.	Ebi,	Y.	O.	Estrada,	R.	C.	Genova,	B.	Birma,	E.	S.	Kissel,	A.	N.	Levy,	S.	
MacCracken,	P.	R.	Mastrandrea	&	L.	L.	White	(Eds.),	Climate	Change	2014:	Impacts,	
Adaptation	,	and	Vulnerability.	Part	A:	Global	and	Sectoral	Aspects.	Contribution	of	
Working	Group	II	to	the	Fifth	Assessment	Report	of	the	Intergovernmental	Panel	on	
Climate	Change	(pp.	1101-1131).	Cambridge,	United	Kingdon	and	New	York,	NY,	USA:	
Cambridge	University	Press		
Denzin,	N.	K.,	&	Lincoln,	Y.	S.	(2000).	Introduction:	The	Discipline	and	Practice	of	Qualitative	
Research.	In	N.	K.	Denzin	&	Y.	S.	Lincoln	(Eds.),	Handbook	of	qualitative	research	(pp.	1-
28).	Thousand	Oaks:	Sage.	
Desai,	P.	(1992).	Reforming	the	Soviet	grain	economy:	Performance,	problems,	and	solutions.	
American	Economic	Review,	82(2),	49.		
DFID.	(1999).	Sustainable	Livelihoods	Guidance	Sheet	
http://www.eldis.org/vfile/upload/1/document/0901/section1.pdf	
Dodonov,	B.,	Opitz,	P.,	&	Pfaffenberger,	W.	(2004).	How	much	do	electricity	tariff	increases	in	
Ukraine	hurt	the	poor?	Energy	Policy,	32(7),	855-863.	doi:	
http://dx.doi.org/10.1016/S0301-4215(03)00012-0	
Dolgilevich,	M.	J.	(1997).	Extent	and	severity	of	wind	erosion	in	the	Ukraine.	Paper	presented	at	
the	International	Symposium	on	Wind	Erosion,	Kansas	State	University,	Manhattan,	KA,	
USA.	http://www.weru.ksu.edu/symposium/proceedings/dolgilev.pdf	
Dreyfus,	H.	L.	(1982).	Power	and	truth.	In	P.	Rabinow	(Ed.),	Michel	Foucault:	beyond	structuralism	
and	hermeneutics	(pp.	184-204).	Brighton:	Harvester	P.	
Dronin,	N.,	&	Kirilenko,	A.	(2012).	Climate	change,	water	and	agriculture	in	the	Azov	Sea	Basin.	In	
V.	Lagutov	(Ed.),	Environmental	Security	in	Watersheds:	The	Sea	of	Azov	(pp.	79-93).	
Dryzek,	J.	S.	(1990).	Discursive	Democracy:	Politics,	policy,	and	political	science.	Cambridge:	
Cambridge	University	Press.	
Dryzek,	J.	S.,	&	Niemeyer,	S.	(2008).	Discursive	Representation.	The	American	Journal	of	Political	
Science,	102(4),	481–493.		
Durlauf,	S.	N.	(2002).	Bowling	Alone:	a	review	essay.	Journal	of	Economic	Behavior	&	Organization,	
47(3),	259-273.	doi:	10.1016/S0167-2681(01)00210-4	
East	Agri.	(2005).	Ukraine	Agricultural	and	Rural	Investment	Strategy	(pp.	33).	
EBRD.	(2002).	Transition	report	2002	agriculture	and	rural	transition:	Economic	transition	in	
central	and	eastern	Europe	and	the	CIS.	In	W.	Buiter	(Ed.),	(pp.	220).	London:	European	
Bank	for	Reconstruction	and	Development.	
EBRD,	&	FAO.	(2008).	Fighting	Food	Inflation	Through	Sustainable	Investment.	Grain	Production	
and	Export	Potential	in	the	CIS	Countries	(pp.	8).	London:	European	Bank	for	
Reconstruction	and	Development	and	Food	and	Agircultural	Organization	of	the	United	
Nations.	
Eisenack,	K.,	Moser,	S.	C.,	Hoffmann,	E.,	Klein,	R.	J.	T.,	Oberlack,	C.,	Pechan,	A.,	.	.	.	Termeer,	C.	J.	A.	
M.	(2014).	Explaining	and	overcoming	barriers	to	climate	change	adaptation.	Nature	
Climate	Change,	4(October).	
118 
 
http://homepages.see.leeds.ac.uk/~lecajd/papers/nclimate2350.pdf	
doi:10.1038/NCLIMATE2350	
Engle,	N.	L.	(2011).	Adaptive	capacity	and	its	assessment.	Global	Environmental	Change,	21(2),	
647-656.	doi:	http://dx.doi.org/10.1016/j.gloenvcha.2011.01.019	
Eriksen,	S.	H.,	&	O'Brien,	K.	(2007).	Vulnerability,	poverty	and	the	need	for	sustainable	adaptation	
measures.	Climate	policy,	7(4),	337-352.	doi:	10.1080/14693062.2007.9685660	
Evans,	M.,	Legro,	S.,	&	Popov,	I.	(2000).	The	Climate	for	Joint	Implementation:	Case	Studies	from	
Russia,	Ukraine,	and	Poland.	Mitigation	and	Adaptation	Strategies	for	Global	Change,	
5(4),	319-336.	doi:	10.1023/a:1026590126017	
Fairtrade	Foundation.	(2013).	Powering	up	smallholder	farmers	to	make	food	fair	(pp.	47).	
London:	Fairtrade	Foundation.	
Falloon,	P.,	&	Betts,	R.	(2010).	Climate	impacts	on	European	agriculture	and	water	management	in	
the	context	of	adaptation	and	mitigation—The	importance	of	an	integrated	approach.	
Science	of	the	Total	Environment,	408(23),	5667-5687.		
Fankhauser,	S.,	&	Lavric,	L.	(2003).	The	investment	climate	for	climate	investment:	Joint	
Implementation	in	transition	countries.	Climate	policy,	3(4),	417-434.		
FAO.	(2002).	World	agriculture:	towards	2030/2050	Summary	report	(pp.	96).	Rome:	Food	and	
Agriculture	Organization	of	the	United	Nations.	
FAO.	(2003).	Strengthening	coherence	in	FAO's	initiatives	to	fight	hunger	Conference	Thirty-
second	Session	(pp.	11).	Rome:	Food	and	Agriculture	Organization	of	the	United	Nations,.	
FAO.	(2006).	World	agriculture:	towards	2030/2050	Interim	report	Prospects	for	food,	nutrition,	
agriculture	and	major	commodity	groups	(pp.	71).	Rome:	Global	Perspective	Studies	Unit,	
Food	and	Agriculture	Organization	of	the	United	Nations.	
FAO.	(2007).	Adaptation	to	climate	change	in	agriculture,	forestry	and	fisheries:	Perspective,	
framework	and	priorities	(pp.	32):	Food	and	Agriculture	Organization	of	the	United	
Nations.	
FAO.	(2009).	Food	security	and	agricultural	mitigation	in	developing	countries:	Options	for	
capturing	synergies	(pp.	1-80).	Rome:	Food	and	Agriculture	Organization	of	the	United	
Nations.	
FAO.	(2010).	Aquastat	-	Ukraine.			Retrieved	2	November,	2010,	from	
http://www.fao.org/NR/WATER/AQUASTAT/countries/ukraine/index.stm	
FAO.	(2012).	Agricultural	cooperatives:	key	to	feeding	the	world	(pp.	8).	Rome,	Italy:	Food	and	
Agriculture	Organization	of	the	United	Nations.	
FAO.	(2013).	A	brief	overview	of	sustainable	livelihoods	approaches.			Retrieved	22/Nov,	2013,	
from	ftp://ftp.fao.org/docrep/fao/003/X9371E/X9371E00.pdf	
FAO.	(2016).	Agriculture's	greenhouse	gas	emissions	on	the	rise.	
http://www.fao.org/news/story/en/item/216137/icode/	
Fay,	M.,	Block,	R.,	Carrington,	T.,	&	Ebinger,	J.	(2009).	Adapting	to	Climate	Change	in	Europe	and	
Central	Asia	(pp.	133):	International	Bank	for	Reconstruction	and	Development/The	World	
Bank.	
Fedorchenko,	M.	(2008a).	Case	Study	Ukraine	-	Management	of	State-Owned	Land	(pp.	6).	
Verona,	Italy:	FIG/FAO/CNG	International	Seminar	on	State	and	Public	Sector	Land	
Management.	
Fedorchenko,	M.	(2008b).	Land	Reform	in	Ukraine:	Gains	and	Drawbacks	Paper	presented	at	the	
UN	ECE	WPLA	Workshop	on	Legal	Empowerment	of	the	Poor	in	the	UN	ECE	region,	
Bryggen,	Bergen,	Norway.		
119 
 
Fedorchenko,	M.,	&	Yanov,	A.	(2010).	Desk	Study	of	Rural	Property	Rights	in	Ukraine	(pp.	74).	
Kyiv:	Center	for	Land	Reform	Policy	in	Ukraine.	
Fesenko,	S.	V.,	Alexakhin,	R.	M.,	Balonov,	M.	I.,	Bogdevich,	I.	M.,	Howard,	B.	J.,	Kashparov,	V.	A.,	.	.	
.	Zhuchenka,	Y.	M.	(2006).	Twenty	years'	application	of	agricultural	countermeasures	
following	the	Chernobyl	accident:	lessons	learned.	Journal	of	Radiological	Protection,	26,	
351-359.		
Fileccia,	T.,	Guadagni,	M.,	Hovhera,	V.,	&	Bernoux,	M.	(2014).	Ukraine:	Soil	fertility	to	strengthen	
climate	resilience	(preliminary	assessment	of	the	potential	benefits	of	conservation	
agriculture)	(pp.	79).		Retrieved	from	http://www-
wds.worldbank.org/external/default/WDSContentServer/WDSP/IB/2014/10/27/0004704
35_20141027113422/Rendered/PDF/918500WP0UKRAI0E0Box385344B00OUO090.pdf		
Fischer,	J.,	Gardner,	T.	A.,	Bennett,	E.	M.,	Balvanera,	P.,	Biggs,	R.,	Carpenter,	S.,	.	.	.	Tenhunen,	J.	
(2015).	Advancing	sustainability	through	mainstreaming	a	social–ecological	systems	
perspective.	Current	Opinion	in	Environmental	Sustainability,	14,	144-149.	doi:	
http://dx.doi.org/10.1016/j.cosust.2015.06.002	
Fischer,	S.,	Pluntke,	T.,	Pavlik,	D.,	&	Bernhofer,	C.	(2014).	Hydrologic	effects	of	climate	change	in	a	
sub-basin	of	the	Western	Bug	River,	Western	Ukraine.	Environmental	Earth	Sciences,	
72(12),	4727-4744.	doi:	10.1007/s12665-014-3256-z	
Fluckinger,	C.	D.	(2014).	Big	five	measurement	via	Q-sort.	SAGE	Open,	4(3).	doi:	
10.1177/2158244014547196	
Folke,	C.	(2006).	Resilience:	The	emergence	of	a	perspective	for	social–ecological	systems	
analyses.	Global	Environmental	Change,	16(3),	253-267.	doi:	
http://dx.doi.org/10.1016/j.gloenvcha.2006.04.002	
Foucault,	M.	(2012).	The	Meshes	of	Power	(G.	Moore,	Trans.).	In	J.	W.	Crampton	&	S.	Elden	(Eds.),	
Space,	knowledge	and	power:	Foucault	and	geography	(pp.	153-162).	Aldershot:	Ashgate	
Publishing,	Ltd.	
Fraser,	E.	D.	G.,	&	Stringer,	L.	C.	(2009).	Explaining	agricultural	collapse:	Macro-forces,	micro-crises	
and	the	emergence	of	land	use	vulnerability	in	southern	Romania.	Global	Environmental	
Change,	19(1),	45-53.	
Freibauer,	A.,	Rounsevell,	M.	D.	A.,	Smith,	P.,	&	Verhagen,	J.	(2004).	Carbon	sequestration	in	the	
agricultural	soils	of	Europe.	Geoderma,	122(1),	1-23.		
Fukuyama,	F.	(1995).	Trust.	London,	England:	Penguin	Books.	
Gaál,	L.,	Beranová,	R.,	Hlavčová,	K.,	&	Kyselý,	J.	(2014).	Climate	change	scenarios	of	precipitation	
extremes	in	the	Carpathian	region	based	on	an	ensemble	of	regional	climate	models.	
Advances	in	Meteorology,	2014,	14.	doi:	10.1155/2014/943487	
Galperina,	L.	(2014).	Main	Challenges	of	Agriculture	of	Ukraine	in	Globalization.	European	
Researcher,	87,	1996-.		
Garbuzova,	M.,	&	Madlener,	R.	(2012).	Towards	an	efficient	and	low	carbon	economy	post-2012:	
opportunities	and	barriers	for	foreign	companies	in	the	Russian	energy	market.	Mitigation	
and	Adaptation	Strategies	for	Global	Change,	17(4),	387-413.	doi:	10.1007/s11027-011-
9332-8	
Gasson,	S.	(2003).	Rigor	in	grounded	theory	research	-	an	interpretive	perspective	on	generating	
theory	from	qualitative	field	studies.	In	M.	a.	W.	Whitman,	A.	(Eds.)	(Ed.),	Handbook	for	
Information	Systems	Research	(pp.	79-102).	Hershey,	PA:	Drexel	University.	
Gifford,	R.	(2011).	The	dragons	of	inaction:	Psychological	barriers	that	limit	climate	change	
mitigation	and	adaptation.	American	Psychologist,	66(4),	290-302.	doi:	10.1037/a0023566	
120 
 
Gijselinckx,	C.,	&	Bussels,	M.	(2014).	Farmers'	cooperatives	in	Europe:	Social	and	historical	
determinants	of	cooperative	membership	in	agriculture.	Annals	of	Public	and	Cooperative	
Economics,	85(4),	509-530.	
Giller,	K.	E.,	Witter,	E.,	Corbeels,	M.,	&	Tittonell,	P.	(2009).	Conservation	agriculture	and	
smallholder	farming	in	Africa:	the	heretics’	view.	Field	Crops	Research,	114(1),	23-34.		
Glantz,	M.	H.,	Gommes,	R.,	&	Ramasamy,	S.	(2009).	Coping	with	a	changing	climate:	
considerations	for	adaptation	and	mitigation	in	agriculture	Environment	and	Natural	
Resources	(pp.	120).	Rome:	Food	and	Agriculture	Organization	of	the	United	Nations.	
Glaser,	B.	G.,	&	Holton,	J.	(2004).	Remodeling	Grounded	Theory.	Forum:	Qualitative	Social	
Research	Sozialforschung,	5(2).	http://nbn-resolving.de/urn:nbn:de:0114-fqs040245	
Golub,	A.,	Cozijnsen,	J.,	&	Petsonk,	A.	(2009).	Linking	Russia	with	the	European	and	global	
greenhouse	gas	emissions	trading	markets:	three	paths	for	greening	the	Russian	assigned	
amount	under	the	Kyoto	Protocol.	Mitigation	and	Adaptation	Strategies	for	Global	
Change,	14(5),	433-453.	doi:	10.1007/s11027-009-9179-4	
Greenberg,	J.	B.,	&	Park,	T.	K.	(1994).	Political	Ecology.	Journal	of	Political	Ecology,	1.		
Grueninger,	M.,	&	von	Cramon,	S.	(2008).	Competitive	agriculture	or	state	control:	Ukraine's	
response	to	the	global	food	crisis	(pp.	26):	World	Bank	Europe	and	Central	Asia	Region	
Sustainable	Development	Unit.	
Guba,	E.	B.,	&	Lincoln,	Y.	S.	(1989).	Fourth	Generation	Evaluation.	London:	Sage	Publications.	
Gumeniuk,	K.,	Mishchenkko,	N.,	Fisher,	G.,	&	Van	Velthuizen,	H.	(2010).	Agro-ecological	
Assessment	for	the	Transition	of	the	Agricultural	Sector	in	Ukraine:	Methodology	and	
Results	for	Baseline	Climate.	
Gwartney,	J.,	&	Lawson,	R.	(2015).	Economic	Freedom	of	the	World	2015	Annual	Report.	
Vancouver,	BC:	Fraser	Institute.	
Hafeez,	M.,	Bundschuh,	J.,	&	Mushtaq,	S.	(2014).	Exploring	synergies	and	tradeoffs:	Energy,	water,	
and	economic	implications	of	water	reuse	in	rice-based	irrigation	systems.	Applied	Energy,	
114,	889-900.	doi:	http://dx.doi.org/10.1016/j.apenergy.2013.08.051	
Hahn,	M.	B.,	Riederer,	A.	M.,	&	Foster,	S.	O.	(2009).	The	Livelihood	Vulnerability	Index:	A	
pragmatic	approach	to	assessing	risks	from	climate	variability	and	change—A	case	study	
in	Mozambique.	Global	Environmental	Change,	19(1),	74-88.		
Halsnaes,	K.,	Shukla,	P.,	Ahuja,	D.,	Beale,	R.,	Edmonds,	J.,	Gollier,	C.,	.	.	.	Zou,	J.	(2007).	Framing	
Issues.	In	B.	Metz,	O.R.	Davidson,	P.R.	Bosch,	R.	Dave	&	L.A.	Meyer	(Eds.),	Climate	Change	
2007:	Mitigation.	Contribution	of	Working	Group	III	to	the	Fourth	Assessment	Report	of	
the	Intergovernmental	Panel	on	Climate	Change	(pp.	117-168).	Cambridge,	United	
Kingdom	
New	York,	NY,	USA:	Cambridge	University	Press.	
Harper,	D.	(2016).	Online	Etymology	Dictionary.		Retrieved	09/Aug/2016	
http://www.etymonline.com/index.php?term=hurdle	
Heath,	H.	(2006).	Exploring	the	influences	and	use	of	the	literature	during	a	grounded	theory	
study.	Journal	of	Research	in	Nursing,	11(6),	519-528.		
Higgs,	J.	(2001).	Charting	standpoints	in	qualitative	research.	In	H.	Bryne-Armstrong,	J.	Higgs	&	D.	
Horsfall	(Eds.),	Critical	Moments	in	Qualitative	Research	(pp.	44-67).	Oxford:	Butterworth-
Heinemann.	
Hindess,	B.	(1996).	Discourses	of	Power	from	Hobbes	to	Foucault.	Oxford:	Blackwell		
Hirsch,	P.	D.,	Adams,	W.	M.,	Brosius,	J.	P.,	Zia,	A.,	Bariola,	N.,	&	Dammer,	J.	L.	(2010).	
Acknowledging	Conservation	Trade-Offs	and	Embracing	Complexity.	Conservation	Biology,	
25(2),	259-264.		
121 
 
Holling,	C.	S.	(1973).	Resilience	and	stability	of	ecological	systems.	Annual	Review	of	Ecology	and	
Systematics,	4,	1-23.		
Holling,	C.	S.,	&	Gunderson,	L.	H.	(2001).	Resilience	and	adaptive	cycles.	Washington	
London:	Island	Press.	
Holling,	C.	S.,	Gunderson,	L.	H.,	&	Peterson,	G.	(2001).	Sustainability	and	panarchies.	In	L.	H.	
Gunderson,	C.	S.	Holling,	C.	S.	Holling	&	B.	Holling	(Eds.),	Panarchy	:	understanding	
transformations	in	human	and	natural	systems	(pp.	63-102).	Washington	
London:	Island	Press.	
Homann-Kee	Tui,	S.,	Valbuena,	D.,	Masikati,	P.,	Descheemaeker,	K.,	Nyamangara,	J.,	Claessens,	L.,	
.	.	.	Nkomboni,	D.	(2015).	Economic	trade-offs	of	biomass	use	in	crop-livestock	systems:	
Exploring	more	sustainable	options	in	semi-arid	Zimbabwe.	Agricultural	Systems,	134,	48-
60.	doi:	http://dx.doi.org/10.1016/j.agsy.2014.06.009	
Hope,	C.,	Anderson,	J.,	&	Wenman,	P.	(1993).	Policy	modelling	for	global	climate	change	Energy	
Policy,	21(3),	327-338.	doi:	http://dx.doi.org/10.1016/0301-4215(93)90253-C	
IEA.	(2012).	Ukraine	2012	Energy	Policies	Beyond	IEA	Countries.	Paris:	International	Energy	
Agency.	
IEA.	(2013).	Non-member	countries:	Ukraine.			Retrieved	14	April	2013,	from	
http://www.iea.org/countries/non-membercountries/ukraine/	
IFAD.	(2013).	Smallholders,	food	security	and	the	environment	(pp.	52).	Rome,	Italy:	International	
Fund	for	Agricultural	Development.	
IFC.	(2010).	IFC	Helps	Ukraine	Provide	Agricultural	Insurance	to	Farmers.	Europe,	Middle	East	&	
North	Africa	News.		Retrieved	22	April,	2013,	from	
http://www1.ifc.org/wps/wcm/connect/region__ext_content/regions/europe+middle+ea
st+and+north+africa/ifc+in+europe+and+central+asia/news/ifc+helps+ukraine+provide+a
gricultural+insurance+to+farmers	
Ingalls,	M.	L.,	&	Dwyer,	M.	B.	(2016).	Missing	the	forest	for	the	trees?	Navigating	the	trade-offs	
between	mitigation	and	adaptation	under	REDD.	Climatic	Change,	136(2),	353-366.	doi:	
10.1007/s10584-016-1612-6	
IPCC.	(2001).	Climate	Change	2001:	Synthesis	Report.	A	Contribution	of	Working	Groups	I,	II,	III	to	
the	Third	Assessment	Report	of	the	Intergovernmental	Panel	on	Climate	Change.	
Cambridge	and	New	York:	Cambridge	University	Press.	
Isaksen,	K.-A.,	&	Stokke,	K.	(2014).	Changing	climate	discourse	and	politics	in	India.	Climate	
change	as	challenge	and	opportunity	for	diplomacy	and	development.	Geoforum,	57,	110-
119.	doi:	http://dx.doi.org/10.1016/j.geoforum.2014.08.019	
Jackson,	L.	E.,	Wheeler,	S.	M.,	Hollander,	A.	D.,	O’Geen,	A.	T.,	Orlove,	B.	S.,	Six,	J.,	.	.	.	Tomich,	T.	P.	
(2011).	Case	study	on	potential	agricultural	responses	to	climate	change	in	a	California	
landscape.	Climatic	Change,	109(1),	407-427.	doi:	10.1007/s10584-011-0306-3	
Jaleta,	M.,	Kassie,	M.,	&	Shiferaw,	B.	(2013).	Tradeoffs	in	crop	residue	utilization	in	mixed	crop–
livestock	systems	and	implications	for	conservation	agriculture.	Agricultural	Systems,	121,	
96-105.	doi:	http://dx.doi.org/10.1016/j.agsy.2013.05.006	
Jones,	L.,	&	Boyd,	E.	(2011).	Exploring	social	barriers	to	adaptation:	Insights	from	Western	Nepal.	
Global	Environmental	Change,	21(4),	1262-1274.	doi:	
http://dx.doi.org/10.1016/j.gloenvcha.2011.06.002	
Jones,	L.,	Jaspars,	S.,	Pavanello,	S.,	Ludi,	E.,	Slater,	R.,	Arnall,	A.,	.	.	.	Mtisi,	S.	(2010).	Responding	to	
a	changing	climate:	Exploring	how	disaster	risk	reduction,	social	protection	and	
livelihoods	approaches	promote	features	of	adaptive	capacity	(pp.	32).	London:	Overseas	
Development	Institute.	
122 
 
Jones,	N.,	Koukoulas,	S.,	Clark,	J.	R.	A.,	Evangelinos,	K.	Ι.,	Dimitrakopoulos,	P.	G.,	Eftihidou,	M.	O.,	.	
.	.	Tsaliki,	P.	(2014).	Social	capital	and	citizen	perceptions	of	coastal	management	for	
tackling	climate	change	impacts	in	Greece.	Regional	Environmental	Change,	14(3),	1083-
1093.	doi:	10.1007/s10113-013-0540-5	
Kalna-Dubinyuk,	T.,	&	Poplavska,	A.	(2014).	Features	of	government	regulations	agricultural	
extension	in	Ukraine	Науковий	вісник	НУБіП	України.	Серія:	Економіка,	аграрний	
менеджмент,	бізнес(200).		
Karacsonyi,	D.	(2010).	The	Ukrainian	agrarian	sector	and	the	global	economic	crisis	Economic	Crisis	
and	Political	Turmoil	in	Ukraine	(pp.	91-138).	Budapest:	World	Economy	Research	
Institute.	
Karcz,	J.	F.	(1966).	Khrushchev's	Impact	on	Soviet	Agriculture.	Agricultural	History,	40(1),	19-38.		
Kassam,	A.,	&	Friedrich,	T.	(2009).	Nutrient	Management	in	Conservation	Agriculture:	A	
Biologically-Based	Approach	to	Sustainable	Production	Intensification.	Paper	presented	at	
the	7th	Conservation	Agriculture	Conference,	Dnipropetrovsk,	Ukraine.		
Keeton,	W.	S.,	&	Crow,	S.	M.	(2009).	Sustainable	Forest	Management	Alternatives	for	the	
Carpathian	Mountain	Region:	Providing	a	Broad	Array	of	Ecosystem	Services.	In	I.	P.	
Soloviy	&	W.	S.	Keeton	(Eds.),	Ecological	Economics	and	Sustainable	Forest	Management:	
Developing	a	Transdisciplinary	Approach	for	the	Carpathian	Mountains	(pp.	109-127).	
Lviv:	Ukrainian	National	Forestry	University	Press.	
Klein,	R.	J.	T.,	Huq,	S.,	Denton,	F.,	Downing,	T.	E.,	Richels,	R.	G.,	Robinson,	J.	B.,	&	Toth,	F.	L.	(2007).	
Inter-relationships	between	adaptation	and	mitigation.	In	M.	L.	Parry,	O.F.	Canziani,	J.P.	
Palutikof,	P.J.	van	der	Linden	&	C.E.	Hanson	(Eds.),	Climate	Change	2007:	Impacts,	
Adaptation	and	Vulnerability.	Contribution	of	Working	Group	II	to	the	Fourth	Assessment	
Report	of	the	Intergovernmental	Panel	on	Climate	Change	(pp.	747-771).	Cambridge,	
United	Kingdom	and	New	York,	NY,	USA.:	Cambridge	University	Press.	
Klein,	R.	J.	T.,	Shipper,	E.	L.	F.,	&	Dessai,	S.	(2005).	Integrating	mitigation	and	adaptation	into	
climate	and	development	policy:	three	research	questions.	Environmental	Science	&	
Policy,	8,	579-588.	doi:	10.1016/j.envsci.2005.06.010	
Kok,	M.,	Metz,	B.,	Verhagen,	J.,	&	Van	Rooijen,	S.	(2008).	Integrating	development	and	climate	
policies:	national	and	international	benefits.	Climate	policy,	8(2),	103-118.		
Kolade,	O.,	&	Harpham,	T.	(2014).	Impact	of	cooperative	membership	on	farmers'	uptake	of	
technological	innovations	in	Southwest	Nigeria.	Development	Studies	Research,	1(1),	340-
353.	
Kollmuss,	A.,	&	Agyeman,	J.	(2002).	Mind	the	Gap:	Why	do	people	act	environmentally	and	what	
are	the	barriers	to	pro-environmental	behavior?	Environmental	Education	Research,	8(3),	
239-260.	doi:	10.1080/13504620220145401	
Kollmuss,	A.,	Schneider,	L.,	&	Zhezherin,	V.	(2015).	Has	Joint	Implementation	reduced	GHG	
emissions?	Lessons	learned	for	the	design	of	carbon	market	mechanisms	(pp.	128):	
Stockholm	Environment	Institute,.	
Kolomytsev,	G.	(2011).	Ukraine	Nature-Agricultural	Zoning.	BioModel.		Retrieved	30	December	
2011,	from	http://biomodel.org.ua/training-package/ukraine-nature-agricultural-zoning/	
Kornai,	J.	(2002).	The	System	Paradigm.	Voprosy	Economiki,	4.		
Korppoo,	A.,	&	Gassan-Zade,	O.	(2014).	Lessons	from	JI	and	GIS	for	post-2012	carbon	finance	
mechanisms	in	Russia	and	Ukraine.	Climate	policy,	14(2),	224-241.	doi:	
10.1080/14693062.2014.844529	
Krasnozhon,	L.,	&	Peregon,	O.	(2011).	Black	market	for	rich	black	earth.	Kyiv	Post.	
http://www.kyivpost.com/news/opinion/op_ed/detail/116610/	
123 
 
Krasnozhon,	L.	A.	(2013).	Political	Economy	of	Agricultural	Market	Reform	in	Ukraine:	"Good	Bye	
Lenin".	Journal	of	Private	Enterprise,	29(1),	119.		
Krasnozhon,	L.	A.	(2015).	Property	rights	in	transition:	evidence	from	the	1999	reform	in	Ukraine.	
In	A.	Kimhi	&	Z.	Lerman	(Eds.),	Studies	on	the	Agricultural	and	Food	Sector	in	Transition	
Economies	(Vol.	79,	pp.	95-115):	Leibniz	Institute	of	Agricultural	Development	in	
Transition	Economies	IAMO.	
Kravchenko,	S.	(2005).	Environmental	Enforcement	and	Public	Advocacy	in	Ukraine.	Paper	
presented	at	the	Fourth	International	Conference	on	Environmental	Compliance	and	
Enforcement,	Marrakech,	Morocco.	http://www.inece.org/4thvol1/kravchen.pdf	
Krawchenko,	B.	(1985a).	Ukrainian	Society	in	the	1920s	Social	Change	and	National	Consciousness	
in	Twentieth-Century	Ukraine	(pp.	46-112).	London:	The	Macmillan	Press	Ltd.	
Krawchenko,	B.	(1985b).	Ukrainian	Society	in	the	1930s	Social	Change	and	National	Consciousness	
in	Twentieth-Century	Ukraine	(pp.	113-152).	London:	The	Macmillan	Press	Ltd.	
Krawchenko,	B.	(1986).	The	Man-Made	Famine	of	1932-1933	and	Collectivization	in	Soviet	
Ukraine.	In	R.	Serbyn	&	B.	Krawchenko	(Eds.),	Famine	in	Ukraine	1932-1933	(pp.	15-26).	
Edmonton:	University	of	Alberta.	
Kubicek,	P.	(2009).	Problems	of	post-post-communism:	Ukraine	after	the	Orange	Revolution.	
Democratization,	16(2),	323-343.	doi:	10.1080/13510340902732524	
Kuemmerle,	T.,	Chaskovskyy,	O.,	Knorn,	J.,	Radeloff,	V.	C.,	Kruhlov,	I.,	Keeton,	W.	S.,	&	Hostert,	P.	
(2009).	Forest	cover	change	and	illegal	logging	in	the	Ukrainian	Carpathians	in	the	
transition	period	from	1988	to	2007.	Remote	Sensing	of	Environment,	113(6),	1194-1207.		
Kuzio,	T.	(2010).	Populism	in	Ukraine	in	a	Comparative	European	Context.	Problems	of	Post-
Communism,	57(6),	3-18.		
Kyiv	Post.	(2016).	New	agriculture	minister	to	focus	on	small	farms.	Kyiv	Post.	
http://www.kyivpost.com/article/content/business/new-agriculture-minister-to-focus-
on-small-farms-415395.html	
Lal,	R.	(2004).	Soil	carbon	sequestration	to	mitigate	climate	change.	Geoderma,	123(1-2),	1-22.		
Lal,	R.	(2010).	Managing	Soils	and	Ecosystems	for	Mitigating	Anthropogenic	Carbon	Emissions	and	
Advancing	Global	Food	Security.	Bioscience,	60(9),	708-721.		
Lata,	S.,	&	Nunn,	P.	(2012).	Misperceptions	of	climate-change	risk	as	barriers	to	climate-change	
adaptation:	a	case	study	from	the	Rewa	Delta,	Fiji.	Climatic	Change,	110(1-2),	169-186.	
doi:	10.1007/s10584-011-0062-4	
Laws,	K.,	&	McLeod,	R.	(2004).	Case	study	and	grounded	theory:	Sharing	some	alternative	
qualitative	research	methodologies	with	systems	professionals.	Paper	presented	at	the	
System	Dynamics	Society,	Oxford.	
Lee,	K.	N.	(1995).	Compass	and	Gyroscope:	Integrating	Science	and	Politics	in	the	Environment.	
Washington	D.C.:	Island	Press.	
Lindeman,	M.	(2004,	21/20/2005).	Ukraine:	Agricultural	Overview.			Retrieved	23rd	October,	
2010,	from	
http://www.fas.usda.gov/pecad/highlights/2004/12/Ukraine%20Ag%20Overview/index.h
tm	
Lindeman,	M.	(2016a).	Commodity	Intelligence	Report:	Ukraine:	2016/17	Crop	Production	
Forecasts.		Retrieved	from	
http://pecad.fas.usda.gov/highlights/2016/05/ukraine_16may2016/index.htm.	
Lindeman,	M.	(2016b).	World	Agricultural	Production.	(Circular	Series		WAP	7-16).	United	States	
Department	of	Agriculture,	Foreign	Agricultural	Service	Retrieved	from	
http://apps.fas.usda.gov/psdonline/circulars/production.pdf.	
124 
 
Lioubimtseva,	E.,	de	Beurs,	K.	M.,	&	Henebry,	G.	M.	(2013).	Grain	production	trends	in	Russia,	
Ukraine,	and	Kazakhstan	in	the	context	of	the	global	climate	variability	and	change	
Climate	change	and	water	resources	(pp.	121-141):	Springer.	
Locatelli,	B.,	Fedele,	G.,	Fayolle,	V.,	&	Baglee,	A.	(2016).	Synergies	between	adaptation	and	
mitigation	in	climate	change	finance.	International	Journal	of	Climate	Change	Strategies	
and	Management,	8(1),	112-128.	doi:	10.1108/ijccsm-07-2014-0088	
López-Gunn,	E.	(2012).	Groundwater	governance	and	social	capital.	Geoforum,	43(6),	1140-1151.	
doi:	10.1016/j.geoforum.2012.06.013	
Maas,	A.,	Daussa,	R.,	&	Kutonova,	T.	(2011).	Climate	Change	and	Food	Security	in	Eastern	Europe:	
Scenario	Report	(pp.	52).	Berlin:	Adelphi.	
Mace,	J.	E.	(1986a).	The	Man-Made	Famine	of	1933.	In	R.	Serbyn	&	B.	Krawchenko	(Eds.),	Famine	
in	Ukraine	1932-1933	(pp.	1-14).	Edmonton:	University	of	Alberta.	
Mace,	J.	E.	(1986b).	A	Survey	of	Sources.	In	R.	Serbyn	&	B.	Krawchenko	(Eds.),	Famine	in	Ukraine	
1932-1933	(pp.	45-65).	Edmonton:	University	of	Alberta.	
Macnaghten,	P.,	&	Jacobs,	M.	(1997).	Public	identification	with	sustainable	development:	
Investigating	cultural	barriers	to	participation.	Global	Environmental	Change,	7(1),	5-24.	
doi:	http://dx.doi.org/10.1016/S0959-3780(96)00023-4	
Maksudov,	M.	(1986).	Ukraine's	Demographic	Losses	1927-1938.	In	R.	Serbyn	&	B.	Krawchenko	
(Eds.),	Famine	in	Ukraine	1932-1933	(pp.	27-43).	Edmonton:	University	of	Alberta.	
Manning,	C.	A.	(1953a).	The	Famine	Ukraine	Under	the	Soviets	(pp.	93-102).	New	York:	Bookman	
Associates.	
Manning,	C.	A.	(1953b).	The	Famine,	the	Soviets	and	the	World	Ukraine	Under	the	Soviets	(pp.	
103-107).	New	York:	Bookman	Associates.	
Maraseni,	T.	N.,	Mushtaq,	S.,	&	Reardon-Smith,	K.	(2012).	Integrated	analysis	for	a	carbon-	and	
water-constrained	future:	An	assessment	of	drip	irrigation	in	a	lettuce	production	system	
in	eastern	Australia.	Journal	of	Environmental	Management,	111,	220-226.	doi:	
http://dx.doi.org/10.1016/j.jenvman.2012.07.020	
Marples,	D.	R.	(1992a).	The	Collectivization	of	Western	Ukraine,	1948-1949	Stalinism	in	Ukraine	in	
the	1940s.	New	York,	NY:	St.	Martin's	Press.	
Marples,	D.	R.	(1992b).	Conclusion	Stalinism	in	Ukraine	in	the	1940s	(pp.	161-170).	New	York,	NY:	
St.	Martin's	Press.	
Marples,	D.	R.	(1992c).	Krushchev	and	Mass	Collectivization	in	Western	Ukraine,	1950-1951	
Stalinism	in	Ukraine	in	the	1940s	(pp.	129-160).	New	York,	NY:	St.	Martin's	Press.	
Matocha,	J.,	Schroth,	G.,	Hills,	T.,	&	Hole,	D.	(2012).	Integrating	Climate	Change	Adaptation	and	
Mitigation	Through	Agroforestry	and	Ecosystem	Conservation.	In	R.	P.	K.	Nair	&	D.	Garrity	
(Eds.),	Agroforestry	-	The	Future	of	Global	Land	Use	(pp.	105-126).	Dordrecht:	Springer	
Netherlands.	
May,	C.,	Brown,	G.,	Cooper,	N.,	&	Brill,	L.	(2009).	The	Sustainable	Livelihoods	Handbook:	An	asset	
based	approach	to	poverty	(pp.	52).	Manchester:	Church	Action	on	Poverty	and	Oxfam	
GB.	
Mayrhofer,	J.	P.,	&	Gupta,	J.	(2016).	The	science	and	politics	of	co-benefits	in	climate	policy.	
Environmental	Science	&	Policy,	57,	22-30.	doi:	
http://dx.doi.org/10.1016/j.envsci.2015.11.005	
Mbow,	C.,	Smith,	P.,	Skole,	D.,	Duguma,	L.,	&	Bustamante,	M.	(2014).	Achieving	mitigation	and	
adaptation	to	climate	change	through	sustainable	agroforestry	practices	in	Africa.	Current	
Opinion	in	Environmental	Sustainability,	6,	8-14.		
125 
 
McCauley,	M.	(1976).	Khrushchev	and	The	Development	of	Soviet	Agriculture:	The	Virgin	Land	
Programme	1953-1964.	London:	The	Macmillan	Press	Ltd.	
McFerron,	W.	(2014).	Ukraine's	sunflower	oil	exports	surge	amid	robust	world	demand.	
Bloomberg	Business.	http://www.bloomberg.com/news/articles/2014-12-02/ukraine-s-
sunflower-oil-exports-surge-amid-robust-world-demand	
McGhee,	G.,	Marland,	G.	R.,	&	Atkinson,	J.	(2007).	Grounded	theory	research:	literature	reviewing	
and	reflexivity.	Journal	of	Advanced	Nursing,	60(3),	334-342.	doi:	10.1111/j.1365-
2648.2007.04436.x	
Meadows,	D.	H.	(2009).	Thinking	in	systems	:	a	primer.	London:	Earthscan.	
Mesarovic,	M.	D.,	McGinnis,	D.	L.,	&	West,	D.	A.	(2003).	Cybernetics	of	Global	Change:	Human	
Dimension	and	Managing	of	Complexity.	Policy	Paper	No.3.		Retrieved	21/04,	2011,	from	
http://www.unesco.org/most/pp3.htm	
Metz,	B.,	Davidson,	O.	R.,	Bosch,	P.	R.,	Dave,	R.,	&	Meyer,	L.	A.	(2007).	Definitions	of	barriers,	
opportunities	and	potentials.	Contribution	of	Working	Group	III	to	the	Fourth	Assessment	
Report	of	the	Intergovernmental	Panel	on	Climate	Change,	2007,	IPCC	Fourth	Assessment	
Report:	Climate	Change	2007.	
https://www.ipcc.ch/publications_and_data/ar4/wg3/en/ch2s2-4-3-1.html	
Meyers,	W.	H.,	&	Goychuk,	K.	(2015).	After	20	years	of	transition	in	Ukraine	will	the	market	find	a	
way?	In	A.	Kimhi	&	Z.	Lerman	(Eds.),	Studies	on	the	Agricultural	and	Food	Sector	in	
Transition	Economies	(Vol.	79,	pp.	77-93):	Leibniz	Institute	of	Agricultural	Development	in	
Transition	Economies	IAMO.	
Michael	Succow	Foundation.	(2009).	Peatland	Restoration	in	Ukraine.			Retrieved	5	January,	2012,	
from	http://www.succow-stiftung.de/peatland-restoration-in-ukraine.html	
Miles,	M.	B.,	&	Huberman,	A.	M.	(1994).	An	Expanded	Sourcebook	Qualitative	Data	Analysis.	
London:	Sage	Pulications.	
Miller,	F.,	Osbahr,	H.,	Boyd,	E.,	Thomalla,	F.,	Bharawani,	S.,	Ziervogel,	G.,	.	.	.	Rockström,	J.	(2010).	
Resilience	and	vulnerability:	complementary	or	conflicting	concepts?	Ecology	and	Society,	
15(3),	1-25.		
Min,	S.-K.,	Zhang,	X.,	Zwiers,	F.	W.,	&	Hegerl,	G.	C.	(2011).	Human	contribution	to	more-intense	
precipitation	extremes.	Nature,	470(7334),	378-381.	doi:	
http://www.nature.com/nature/journal/v470/n7334/abs/10.1038-nature09763-
unlocked.html#supplementary-information	
Ministry	of	Foreign	Affairs	of	Ukraine.	(2010).	Natural	Resources.			Retrieved	28th	October,	2010,	
from	http://www.mfa.gov.ua/mfa/en/publication/content/373.htm	
Ministry	of	Foreign	Affairs	of	Ukraine.	(2012).	Ukraine	is	world’s	leader	of	sunflower	oil	exports.	
Ukraine	Digest.	http://uk.mfa.gov.ua/en/press-center/ukraine-digest/5-issue-4-march-21-
2013/36-ukraine-is-worlds-leader-of-sunflower-oil-exports	
Molua,	E.	L.	(2005).	The	economics	of	tropical	agroforestry	systems:	the	case	of	agroforestry	
farms	in	Cameroon.	Forest	Policy	and	Economics,	7(2),	199-211.	doi:	
http://dx.doi.org/10.1016/S1389-9341(03)00032-7	
Moran,	D.,	Lucas,	A.,	&	Barnes,	A.	(2013).	Mitigation	win-win.	Nature	Climate	Change,	3(7),	611-
613.	doi:	10.1038/nclimate1922	
Morton,	J.	F.	(2007).	The	impact	of	climate	change	on	smallholder	and	subsistence	agriculture.	
Proceedings	of	the	National	Academy	of	Sciences	of	the	United	States	of	America,	104(50),	
19680-19685.	doi:	10.2307/25450775	
Morton,	R.,	Sharp,	K.,	Chomiak,	B.,	Stepanets,	N.,	Muliar,	O.,	&	Oleshko,	N.	(2005).	Farm	
Reference	Handbook	For	Ukraine	(pp.	96):	USAID.	
126 
 
Moser,	S.	(2012).	Adaptation,	mitigation,	and	their	disharmonious	discontents:	an	essay.	Climatic	
Change,	111,	165-175.	doi:	10.1007/s10584-012-0398-4	
Moser,	S.	C.,	&	Ekstrom,	J.	A.	(2010).	A	framework	to	diagnose	barriers	to	climate	change	
adaptation.	Proceedings	of	the	National	Academy	of	Sciences.	doi:	
10.1073/pnas.1007887107	
Moss,	D.,	&	Scheer,	R.	(2015).	Have	We	Passed	the	Point	of	No	Return	on	Climate	Change?	
Scientific	American	Library	Series.	http://www.scientificamerican.com/article/have-we-
passed-the-point-of-no-return-on-climate-change/	
Movchan,	D.,	&	Kostyuchenko,	Y.	V.	(2015).	Regional	dynamics	of	terrestrial	vegetation	
productivity	and	climate	feedbacks	for	territory	of	Ukraine.	International	Journal	of	
Geographical	Information	Science,	29(8),	1490-1505.	doi:	
10.1080/13658816.2015.1051985	
Muldavin,	J.	S.	S.	(2008).	The	Politics	of	Transition:	Critical	Political	Ecology,	Classical	Economics,	
and	Ecological	Modernization	Theory	in	China	In	K.	R.	Cox,	M.	Low	&	J.	Robinson	(Eds.),	
The	Sage	handbook	of	political	geography	(pp.	247-269).	London:	Sage.	
Mushtaq,	S.,	Maraseni,	T.	N.,	&	Reardon-Smith,	K.	(2013).	Climate	change	and	water	security:	
Estimating	the	greenhouse	gas	costs	of	achieving	water	security	through	investments	in	
modern	irrigation	technology.	Agricultural	Systems,	117,	78-89.	doi:	
http://dx.doi.org/10.1016/j.agsy.2012.12.009	
Naess,	L.	O.,	Newell,	P.,	Newsham,	A.,	Phillips,	J.,	Quan,	J.,	&	Tanner,	T.	(2015).	Climate	policy	
meets	national	development	contexts:	Insights	from	Kenya	and	Mozambique.	Global	
Environmental	Change,	35,	534-544.		
Naudin,	K.,	Bruelle,	G.,	Salgado,	P.,	Penot,	E.,	Scopel,	E.,	Lubbers,	M.,	.	.	.	Giller,	K.	E.	(2015).	Trade-
offs	around	the	use	of	biomass	for	livestock	feed	and	soil	cover	in	dairy	farms	in	the	
Alaotra	lake	region	of	Madagascar.	Agricultural	Systems,	134,	36-47.	doi:	
http://dx.doi.org/10.1016/j.agsy.2014.03.003	
Nelson,	D.	R.,	Adger,	W.	N.,	&	Brown,	K.	(2007).	Adaptation	to	Environmental	Change:	
Contributions	of	a	Resilience	Framework.	Annual	Review	of	Environment	and	Resources,	
32(1),	395-419.	doi:	10.1146/annurev.energy.32.051807.090348	
Nelson,	G.	C.,	Rosegrant,	M.	W.,	Palazzo,	A.,	Gray,	I.,	Ingersoll,	C.,	Robertson,	R.,	.	.	.	You,	L.	(2010).	
Food	Security,	Farming,	and	Climate	Change	to	2050:	Scenarios,	Results,	Policy	Options	
(pp.	155).	Washington,	D.C.:	International	Food	Policy	Research	Institute.	
Nemchynov,	I.	(2011).	Risk	of	Introducing	a	Land	Market.	Research	Update:	Ukrainian	Center	for	
Independent	Political	Research,	17(11/644).	
http://www.ucipr.kiev.ua/modules.php?op=modload&name=News&file=article&sid=603
277756	
New	Agriculturist.	(2005).	Post-Chernobyl	recovery	in	Ukraine's	farming	communities.	New	
Agriculturist.	http://www.new-ag.info/en/developments/devItem.php?a=1191	
Newman,	L.	(2007).	The	virtuous	cycle:	incremental	changes	and	a	process-based	sustainable	
development.	Sustainable	Development,	15(4),	267-274.	doi:	10.1002/sd.317	
Nijnik,	M.	(2004).	To	an	economist's	perception	on	sustainability	in	forestry-in-transition.	Forest	
Policy	and	Economics,	6(3–4),	403-413.	doi:	
http://dx.doi.org/10.1016/j.forpol.2004.03.014	
Nikolov,	Y.	(2011).	Donetsk	clan	to	monopolize	Ukrainian	grain-export	market.	The	Ukrainian	
Week.	http://www.ft.com/cms/s/0/587f2b88-aabb-11df-80f9-
00144feabdc0.html#axzz3HvfHgnLq	
Nordberg,	M.	(2007).	Ukraine	reforms	in	forestry	1990–2000.	Forest	Policy	and	Economics,	9(6),	
713-729.	doi:	http://dx.doi.org/10.1016/j.forpol.2006.07.002	
127 
 
Nuclear	Energy	Agency.	(2002).	Agricultural	and	environmental	impacts.	Chernobyl:	Assessment	of	
Radiological	and	Health	Impact	http://www.oecd-nea.org/rp/chernobyl/c06.html	
O'Brien,	K.	(2011).	Global	environmental	change	II:	From	adaptation	to	deliberate	transformation.	
Progress	in	human	geography.	doi:	10.1177/0309132511425767	
O'Brien,	K.,	Eriksen,	S.,	Nygaard,	L.	P.,	&	Schjolden,	A.	(2007).	Why	different	interpretations	of	
vulnerability	matter	in	climate	change	discourses.	Climate	policy,	7(1),	73-88.		
O'Donnell,	F.,	Dzharty,	V.,	Shevchuk,	V.,	Bilyavsky,	G.,	Danylyshyn,	B.,	Dovgiy,	S.,	.	.	.	Zgurovsky,	M.	
(2007).	National	Environmental	Policy	of	Ukraine:	assessment	and	development	strategy	
(pp.	201).	
OECD.	(2003).	The	Main	Driving	Forces	in	Ukraine's	Future	Agricultural	and	Trade	Development	
Agricultural	Outlook	2003-2008	(pp.	69-83).	Paris:	OECD.	
Olearchyk,	R.	(2010).	Ukraine	delays	grain	export	quotas	decision.	Financial	Times.	
http://www.ft.com/cms/s/0/587f2b88-aabb-11df-80f9-
00144feabdc0.html#axzz2RIMyxX9p	
Olearchyk,	R.	(2011).	Ukraine	removes	grain	export	quotas.	Financial	Times.	
http://www.ft.com/cms/s/0/aab568fa-86ce-11e0-9d41-
00144feabdc0.html#axzz3HvfHgnLq	
Olsson,	L.,	Opondo,	M.,	Tschakert,	P.,	Agrawal,	A.,	Eriksen,	S.	H.,	Ma,	S.,	.	.	.	Zakieldeen,	S.	A.	
(2014).	Livelihoods	and	poverty.	In	C.	B.	Field,	V.	R.	Barros,	D.	J.	Dokken,	K.	J.	Mach,	M.	D.	
Mastrandrea,	T.	E.	Bilir,	M.	Chatterjee,	K.	L.	Ebi,	Y.	O.	Estrada,	R.	C.	Genova,	B.	Girma,	E.	S.	
Kissel,	A.	N.	Levy,	S.	MacCracken,	P.	R.	Mastrandrea	&	L.	L.	White	(Eds.),	Climate	Change	
2014:	Impacts,	Adaptation,	and	Vulnerability.	Part	A:	Global	and	Sectoral	Aspects.	
Contribution	of	Working	Group	II	to	the	Fifth	Assessment	Report	of	the	Intergovernmental	
Panel	on	Climate	Change	(pp.	793-832).	Cambridge,	United	Kingdon	and	New	York,	NY,	
USA:	Cambridge	University	Press		
Oreszczyn,	S.	(2000).	A	systems	approach	to	the	research	of	people’s	relationships	with	English	
hedgerows.	Landscape	and	Urban	Planning,	50(1–3),	107-117.	doi:	
http://dx.doi.org/10.1016/S0169-2046(00)00083-9	
Park,	H.	(2011).	Towards	Cost-reflective	Energy	Pricing	in	Ukraine.	International	Association	for	
Energy	Economics.	www.iaee.org/en/publications/newsletterdl.aspx?id=121		
Parry,	M.	L.,	Canziani,	O.	F.,	Palutikof,	J.	P.,	van	der	Linden,	P.	J.,	&	Hanson,	C.	E.	(2007).	Social	and	
cultural	barriers.	Contribution	of	Working	Group	II	to	the	Fourth	Assessment	Report	of	the	
Intergovernmental	Panel	on	Climate	Change,	2007.	
https://www.ipcc.ch/publications_and_data/ar4/wg2/en/ch17s17-4-2-5.html	
Patton,	M.	Q.	(1990).	Qualitative	Evaluation	and	Research	Methods.	London:	Sage	Publications	
Ltd.	
Pelling,	M.	(2010).	Adaptation	to	climate	change:	from	resilience	to	transformation.	New	York,	NY:	
Routledge.	
Pelling,	M.,	&	Manuel-Navarrete,	D.	(2011).	From	resilience	to	transformation:	the	adaptive	cycle	
in	two	Mexican	urban	centers.	Ecology	and	Society,	16(2),	11.		
Porter,	J.	R.,	Xie,	L.,	Challinor,	A.	J.,	Cochrane,	K.,	Howden,	S.	M.,	Iqbal,	M.	M.,	.	.	.	Travasso,	M.	I.	
(2014).	Food	security	and	food	production	systems.	In	C.	B.	Field,	V.	R.	Barros,	D.	J.	
Dokken,	K.	J.	Mach,	M.	D.	Mastrandrea,	T.	E.	Bilir,	M.	Chatterjee,	K.	L.	Ebi,	Y.	O.	Estrada,	R.	
C.	Genova,	B.	Girma,	E.	S.	Kissel,	A.	N.	Levy,	S.	MacCracken,	P.	R.	Mastrandrea	&	L.	L.	
White	(Eds.),	Climate	Change	2014:	Impacts,	Adaptation,	and	Vulnerability.	Part	A:	Global	
and	Sectoral	Aspects.	Contribution	of	Working	Group	II	to	the	Fifth	Assessment	Report	of	
the	Intergovernmental	Panel	on	Climate	Change	(pp.	485-533).	Cambridge,	United	
Kingdon	and	New	York,	NY,	USA:	Cambridge	University	Press		
128 
 
Portes,	A.	(1998).	Social	Capital:	Its	Origins	and	Applications	in	Modern	Sociology.	Annual	Review	
of	Sociology(24),	1-24.		
Powell,	D.	E.	(1992).	Perestroika	in	the	(former)	USSR:	Psychological,	political,	and	economic	
dimensions.	Studies	in	Comparative	Communism,	25(2),	193-207.		
Pritchard	Jr.,	L.,	&	Sanderson,	S.	E.	(2001).	The	dynamics	of	political	discourse	in	seeking	
sustainbility.	In	L.	H.	Gunderson,	C.	S.	Holling,	C.	S.	Holling	&	B.	Holling	(Eds.),	Panarchy	:	
understanding	transformations	in	human	and	natural	systems	(pp.	147-	169).	Washington	
London:	Island	Press.	
Pruneddu,	A.,	&	Zentner,	M.	(2011).	The	"Q-sortware"	as	a	web	tool	for	personality	assessment.	
Poster	presented	at	the	27th	Annual	Q	conference.	Birmingham,	UK.	
Purdue,	D.	(2001).	Neighbourhood	governance:	Leadership,	trust	and	social	capital.	Urban	Studies,	
38(12),	2211-2224.	doi:	10.1080/00420980120087135	
Rahn,	E.,	Läderach,	P.,	Baca,	M.,	Cressy,	C.,	Schroth,	G.,	Malin,	D.,	.	.	.	Shriver,	J.	(2014).	Climate	
change	adaptation,	mitigation	and	livelihood	benefits	in	coffee	production:	where	are	the	
synergies?	Mitigation	and	Adaptation	Strategies	for	Global	Change,	19(8),	1119-1137.	doi:	
10.1007/s11027-013-9467-x	
Raymond,	C.	M.,	&	Robinson,	G.	M.	(2013).	Factors	affecting	rural	landholders’	adaptation	to	
climate	change:	Insights	from	formal	institutions	and	communities	of	practice.	Global	
Environmental	Change,	23(1),	103-114.	doi:	
http://dx.doi.org/10.1016/j.gloenvcha.2012.11.004	
Rechel,	B.,	Roberts,	B.,	Richardson,	E.,	Shishkin,	S.,	Shkolnikov,	V.,	Leon,	D.,	.	.	.	McKee,	M.	(2013).	
Health	and	health	systems	in	the	Commonwealth	of	Independent	States.	The	Lancet,	
381(9872),	1145-1155.	doi:	10.1016/S0140-6736(12)62084-4	
Reckling,	M.,	Preissel,	S.,	Zander,	P.,	Topp,	K.,	Watson,	C.,	Murphy-Bokern,	D.,	&	Stoddard,	F.	L.	
(2014).	Effects	of	legume	cropping	on	farming	and	food	systems	Legume	Futures	Report	
1.6.	http://www.legumefutures.de/images/Legume_Futures_Report_1.6.pdf	
Riabchuk,	M.	(2008).	Ukraine:	Lessons	Learned	from	Other	Postcommunist	Transitions	Orbis,	
52(1),	41-64.		
Risbey,	J.,	Kandlikar,	M.,	Dowlatabadi,	H.,	&	Graetz,	D.	(1999).	Scale,	context,	and	decision	making	
in	agricultural	adaptation	to	climate	variability	and	change.	Mitigation	and	Adaptation	
Strategies	for	Global	Change,	4(2),	137-165.	doi:	10.1023/A:1009636607038	
Robbins,	P.	(2011).	Political	ecology:	A	critical	introduction	(2nd	ed.).	Oxford:	John	Wiley	&	Sons.	
Robertson,	G.	P.,	Paul,	E.	A.,	&	Harwood,	R.	R.	(2000).	Greenhouse	gases	in	intensive	agriculture:	
contributions	of	individual	gases	to	the	radiative	forcing	of	the	atmosphere.	Science,	
289(5486),	1922-1925.	doi:	10.2307/3077685	
Rogers,	R.	S.	(1995).	Q	Methodology.	In	J.	A.	Smith,	R.	Harre	&	L.	V.	Langenhove	(Eds.),	Rethinking	
Methods	in	Psychology	(pp.	178-192).	London:	Sage	Publications	Ltd.	
Romanov,	P.	(2011).	Satellite-derived	information	on	snow	cover	for	agriculture	applications	in	
Ukraine	Use	of	Satellite	and	In-Situ	Data	to	Improve	Sustainability	(pp.	81-91):	Springer.	
Rose-Ackerman,	S.	(2001).	Trust,	honesty,	and	corruption:	Reflection	on	the	state-building	
process.	European	Journal	of	Sociology,	42,	27-71.		
Rose,	R.	(2008).	Understanding	Post-Communist	Transformation:	A	Bottom	Up	Approach	(First	
ed.).	New	York:	Routledge.	
Rosenzweig,	C.,	&	Tubiello,	F.	N.	(2007).	Adaptation	and	mitigation	strategies	in	agriculture:	an	
analysis	of	potential	synergies.	Mitigation	and	Adaptation	Strategies	for	Global	Change,	
12,	855-873.		
129 
 
Rosenzweig,	C.,	Tubiello,	F.	N.,	Goldberg,	R.,	Mills,	E.,	&	Bloomfield,	J.	(2002).	Increased	crop	
damage	in	the	US	from	excess	precipitation	under	climate	change.	Global	Environmental	
Change,	12(3),	197-202.	doi:	http://dx.doi.org/10.1016/S0959-3780(02)00008-0	
Roudier,	P.,	Andersson,	J.,	Donnelly,	C.,	Feyen,	L.,	Greuell,	W.,	&	Ludwig,	F.	(2016).	Projections	of	
future	floods	and	hydrological	droughts	in	Europe	under	a	+2°C	global	warming.	Climatic	
Change,	135(2),	341-355.	doi:	10.1007/s10584-015-1570-4	
Round,	J.,	Williams,	C.,	&	Rodgers,	P.	(2010).	The	role	of	domestic	food	production	in	everyday	life	
in	post-Soviet	Ukraine.	Annals	of	the	Association	of	American	Geographers,	100(5),	1197-
1211.	doi:	10.1080/00045608.2010.520214	
Rusinamhodzi,	L.,	Corbeels,	M.,	van	Wijk,	M.	T.,	Rufino,	M.	C.,	Nyamangara,	J.,	&	Giller,	K.	E.	
(2011).	A	meta-analysis	of	long-term	effects	of	conservation	agriculture	on	maize	grain	
yield	under	rain-fed	conditions.	Agronomy	for	Sustainable	Development,	31(4),	657-673.	
doi:	10.1007/s13593-011-0040-2	
Sabonis-Helf,	T.	(2003).	Catching	air?	Climate	change	policy	in	Russia,	Ukraine	and	Kazakhstan.	
Climate	policy,	159-170.		
Salvini,	G.,	Ligtenberg,	A.,	van	Paassen,	A.,	Bregt,	A.	K.,	Avitabile,	V.,	&	Herold,	M.	(2016).	REDD	
plus	and	climate	smart	agriculture	in	landscapes:	A	case	study	in	Vietnam	using	
companion	modelling.	Journal	of	Environmental	Management,	172,	58-70.	doi:	
10.1016/j.jenvman.2015.11.060	
Sapsford,	R.,	&	Abbott,	P.	(2006).	Trust,	confidence	and	social	environment	in	post-communist	
societies.	Communist	and	Post-Communist	Studies,	39(1),	59-71.		
Sathaye,	J.,	Najam,	A.,	Cocklin,	C.,	Heller,	T.,	Lecocq,	F.,	Llanes-Regueiro,	J.,	.	.	.	Winkler,	H.	(2007).	
Sustainable	Development	and	Mitigation.	In	B.	Metz,	O.R.	Davidson,	P.R.	Bosch,	R.	Dave	&	
L.A.	Meyer	(Eds.),	Climate	Change	2007:	Mitigation.	Contribution	of	Working	Group	III	to	
the	Fourth	Assessment	Report	of	the	Intergovernmental	Panel	on	Climate	Change	(pp.	
692-744).	Cambridge,	United	Kingdom	
New	York,	NY,	USA:	Cambridge	University	Press.	
Schneider,	S.	H.	(1977).	Climate	change	and	the	world	predicament:	A	case	study	for	
interdisciplinary	research.	Climatic	Change,	1(1),	21-43.	doi:	10.1007/bf00162775	
Scoones,	I.	(1998).	Sustainable	Rural	Livelihoods:	A	Framework	for	Analysis	Institute	of	
Development	Studies	(IDS	Working	Paper	72	ed.,	pp.	22).	
Scoones,	I.	(2009).	Livelihoods	perspectives	and	rural	development.	Journal	Of	Peasant	Studies,	
36(1),	171-196.	doi:	10.1080/03066150902820503	
Semenza,	J.	C.,	Hall,	D.	E.,	Wilson,	D.	J.,	Bontempo,	B.	D.,	Sailor,	D.	J.,	&	George,	L.	A.	(2008).	Public	
Perception	of	Climate	Change:	Voluntary	Mitigation	and	Barriers	to	Behavior	Change.	
American	Journal	of	Preventive	Medicine,	35(5),	479-487.	doi:	
http://dx.doi.org/10.1016/j.amepre.2008.08.020	
Shaw,	A.,	Burch,	S.,	Kristensen,	F.,	Robinson,	J.,	&	Dale,	A.	(2014).	Accelerating	the	sustainability	
transition:	Exploring	synergies	between	adaptation	and	mitigation	in	British	Columbian	
communities.	Global	Environmental	Change,	25,	41-51.	doi:	
http://dx.doi.org/10.1016/j.gloenvcha.2014.01.002	
Shikula,	M.	K.	(1997).	A	Mechanism	for	the	Self-regulation	of	Fertility	in	Ukrainian	Chernozems.	In	
M.	J.	Wilson	&	B.	Maliszewska-Kordybach	(Eds.),	Soil	Quality,	Sustainable	Agriculture	and	
Environmnetal	Security	in	Central	and	Eastern	Europe	(pp.	259-266).	Dordecht,	Boston,	
London:	Kluwer	Academic	Publishers.	
Shuker,	I.	(2004).	Achieving	Ukraine's	Agricultural	Potential:	Stimulating	Agricultural	Growth	and	
Improving	Rural	Life	(pp.	277).	Washington	DC:	Organization	for	Economic	Co-operation	
130 
 
and	Development	&	the	Environmentally	and	Socially	Sustainable	Development	Unit,	
Europe	and	Central	Asia	Region	The	World	Bank.	
Sima,	M.,	Popovici,	E.-A.,	Bălteanu,	D.,	Micu,	D.	M.,	Kucsicsa,	G.,	Dragotă,	C.,	et	al.	(2015).	A	
farmer-based	analysis	of	climate	change	adaptation	options	of	agriculture	in	the	Bărăgan	
Plain,	Romania.	Earth	Perspectives	2(1),	1-21.	
Simelton,	E.,	Fraser,	E.	D.	G.,	Termansen,	M.,	Benton,	T.	G.,	Gosling,	S.	N.,	South,	A.,	et	al.	(2012).	
The	socioeconomics	of	food	crop	production	and	climate	change	vulnerability:	a	global	
scale	quantitative	analysis	of	how	grain	crops	are	sensitive	to	drought.	Food	Security,	4,	
163-179.	
Smit,	B.,	&	Skinner,	M.	W.	(2002).	Adaptation	options	in	agriculture	to	climate	change:	a	typology.	
Mitigation	and	Adaptation	Strategies	for	Global	Change,	7,	85-114.		
Smith,	P.	(2004).	Soils	as	carbon	sinks:	the	global	context.	Soil	Use	and	Management,	20(2),	212-
218.	doi:	10.1111/j.1475-2743.2004.tb00361.x	
Smith,	P.	(2007).	Regional	environmental	change:	special	issue	on	“Modelling	future	changes	in	
Cropland	Soil	Carbon	in	European	Russia	and	the	Ukraine”.	Regional	Environmental	
Change,	7(2),	49-49.	doi:	10.1007/s10113-007-0030-8	
Smith,	P.	(2013).	Delivering	food	security	without	increasing	pressure	on	land.	Global	Food	
Security,	2(1),	18-23.	doi:	http://dx.doi.org/10.1016/j.gfs.2012.11.008	
Smith,	P.,	Bustamante,	M.,	Ahammad,	H.,	Clark,	H.,	Dong,	H.,	Elsiddig,	E.	A.,	.	.	.	Tubiello,	F.	(2014).	
Agriculture,	forestry	and	other	land	use	(AFOLU).	In	O.	Edenhofer,	R.	Pichs-Madruga,	Y.	
Sokona,	E.	Farahani,	S.	Kadner,	K.	Seyboth,	A.	Adler,	I.	Baum,	S.	Brunner,	P.	Eickemeier,	B.	
Kriemann,	J.	Savolainen,	S.	Schlömer,	C.	von	Stechow,	T.	Zwickel	&	J.	C.	Minx	(Eds.),	
Climate	Change	2014:	Mitigation	of	Climate	Change.	Contribution	of	Working	Group	III	to	
the	Fifth	Assessment	Report	of	the	Intergovernmental	Panel	on	Climate	Change	(pp.	811-
922).	Cambridge,	United	Kingdon	and	New	York,	NY,	USA:	Cambridge	University	Press		
Smith,	P.,	Falloon,	P.,	&	Kutsch,	W.	L.	(2009).	The	role	of	soils	in	the	Kyoto	Protocol.	In	W.	L.	
Kutsch,	M.	Bahn	&	A.	Heinemeyer	(Eds.),	Soil	Carbon	Dynamics:	An	Integrated	
Methodology	(pp.	245-256).	Cambridge:	Cambridge	University	Press.	
Smith,	P.,	Martino,	D.,	Cai,	Z.,	Gwary,	D.,	Janzen,	H.,	Kumar,	P.,	.	.	.	Smith,	J.	(2008).	Greenhouse	
gas	mitigation	in	agriculture.	Philosophical	Transactions	of	the	Royal	Society	B:	Biological	
Sciences,	363(1492),	789-813.	doi:	10.1098/rstb.2007.2184	
Smith,	P.,	Martino,	D.,	Cai,	Z.,	Gwary,	D.,	Janzen,	H.,	Kumar,	P.,	.	.	.	Towprayoon,	S.	(2007).	Policy	
and	technological	constraints	to	implementation	of	greenhouse	gas	mitigation	options	in	
agriculture.	Agriculture,	Ecosystems	&	Environment,	118(1–4),	6-28.	doi:	
http://dx.doi.org/10.1016/j.agee.2006.06.006	
Smith,	P.,	&	Olesen,	J.	E.	(2010).	Synergies	between	the	mitigation	of,	and	adaptation	to,	climate	
change	in	agriculture.	The	Journal	of	Agricultural	Science,	148(05),	543-552.	doi:	
10.1017/S0021859610000341	
Smith,	P.,	&	Wollenberg,	E.	(2012).	Achieving	mitigation	through	synergies	with	adaptation.	In	Eva	
Wollenberg,	Marja-Liisa	Tapio-Bistrom,	Maryanne	Grieg-Gran	&	A.	Nihart	(Eds.),	Climate	
Change	Mitigation	and	Agriculture	(pp.	50-57).	Abingdon,	Oxon:	Earthscan.	
Soloviy,	I.	P.,	&	Cubbage,	F.	W.	(2007).	Forest	policy	in	aroused	society:	Ukrainian	post-Orange	
Revolution	challenges.	Forest	Policy	and	Economics,	10(1-2),	60-69.		
Stake,	R.	E.	(2005).	Qualitative	Case	Studies.	In	N.	K.	Denzin	&	Y.	S.	Lincoln	(Eds.),	The	Sage	
Handbook	of	Qualitative	Research	(Third	ed.,	pp.	443-466).	Thousand	Oaks,	CA:	Sage	
Publications.	
Stephenson,	W.	(1953).	The	study	of	behavior:	Q-technique	and	its	methodology.	Chicago:	
University	of	Chicago	Press.	
131 
 
Strauss,	A.	L.	(1987).	Qualitative	analysis	for	social	scientists.	Cambridge:	Cambridge	University	
Press.	
Stringer,	L.,	&	Harris,	A.	(2014).	Land	degradation	in	Dolj	county,	southern	Romania:	
environmental	changes,	impacts	and	responses.	Land	Degradation	&	Development,	25(1),	
17-28.	
Stringer,	L.	C.,	&	Paavola,	J.	(2013).	Participation	in	environmental	conservation	and	protected	
area	management	in	Romania:	a	review	of	three	case	studies.	Environmental	
Conservation,	40(02),	138-146.	
Stringer,	L.	C.,	Scrieciu,	S.	S.,	&	Reed,	M.	S.	(2009).	Biodiversity,	land	degradation,	and	climate	
change:	Participatory	planning	in	Romania.	Applied	Geography,	29(1),	77-90.	
Subtelny,	O.	(1988).	Ukraine	A	History.	Toronto:	University	of	Toronto	Press	and	Canadian	
Institute	of	Ukrainian	Studies.	
Suckall,	N.,	Stringer,	L.	C.,	&	Tompkins,	E.	L.	(2015).	Presenting	Triple-Wins?	Assessing	Projects	
That	Deliver	Adaptation,	Mitigation	and	Development	Co-benefits	in	Rural	Sub-Saharan	
Africa.	Ambio,	44(1),	34-41.	doi:	10.1007/s13280-014-0520-0	
Suckall,	N.,	Tompkins,	E.,	&	Stringer,	L.	(2014).	Identifying	trade-offs	between	adaptation,	
mitigation	and	development	in	community	responses	to	climate	and	socio-economic	
stresses:	Evidence	from	Zanzibar,	Tanzania.	Applied	Geography,	46,	111-121.	doi:	
http://dx.doi.org/10.1016/j.apgeog.2013.11.005	
Sutton,	W.	R.,	Block,	R.	I.,	&	Srivastava,	J.	(2008).	Adaptation	to	Climate	Change	in	Europe	and	
Central	Asia	Agriculture	(pp.	61).	Washington,	D.C.:	The	World	Bank.	
Swart,	R.	O.	B.,	&	Raes,	F.	(2007).	Making	integration	of	adaptation	and	mitigation	work:	
mainstreaming	into	sustainable	development	policies?	Climate	policy,	7(4),	288-303.	doi:	
10.1080/14693062.2007.9685657	
Synyakevych,	I.	M.,	Soloviy,	I.	P.,	&	Deyneka,	A.	M.	(2009).	Forest	Sector	of	Ukraine	in	the	21st	
Century:	State	of	Art,	Scenarios,	and	Policy	for	Sustainable	Development.	In	I.	P.	Soloviy	&	
W.	S.	Keeton	(Eds.),	Ecological	Economics	and	Sustainable	Forest	Management:	
Developing	a	Transdisciplinary	Approach	for	the	Carpathian	Mountains	(pp.	128-150).	
Lviv:	Ukrainian	National	Forestry	University	Press.	
Szlafsztein,	C.	F.	(2014).	Development	projects	for	small	rural	communities	in	the	Brazilian	
Amazon	region	as	potential	strategies	and	practices	of	climate	change	adaptation.	
Mitigation	and	Adaptation	Strategies	for	Global	Change,	19(2),	143-160.	doi:	
10.1007/s11027-012-9431-1	
Tanner,	T.,	&	Allouche,	J.	(2011).	Towards	a	New	Political	Economy	of	Climate	Change	and	
Development.	IDS	Bulletin,	42(3),	1-14.	doi:	10.1111/j.1759-5436.2011.00217.x	
Tebaldi,	C.,	Hayhoe,	K.,	Arblaster,	J.	M.,	&	Meehl,	G.	A.	(2006).	Going	to	the	Extremes.	Climatic	
Change,	79(3),	185-211.	doi:	10.1007/s10584-006-9051-4	
The	World	Bank.	(1992).	Food	and	Agriculture	Policy	Reforms	in	the	former	USSR:	an	agenda	for	
the	transition.	Studies	of	Economies	in	Transition,	239.		
The	World	Bank.	(2007).	Integrating	Environment	into	Agriculture	and	Forestry:	Progress	and	
Prospects	in	Eastern	Europe	and	Central	Asia,	Ukraine	Country	Review	(Vol.	II,	pp.	20):	
Europe	and	Central	Asia	Region	Sustainable	Development	Department.	
The	World	Bank.	(2010).	Data:	Agriculture	&	Rural	Development.			Retrieved	23	October,	2011,	
from	http://data.worldbank.org/topic/agriculture-and-rural-development	
The	World	Bank.	(2013).	World	Bank	Mission	on	Ukraine	Rural	Land	Titling	and	Cadaster	
Development	Project	Complete	Implementation	Support	Visit.			Retrieved	20/Aug,	2016,	
from	http://www.worldbank.org/en/news/press-release/2013/02/21/world-bank-
132 
 
mission-on-ukraine-rural-land-titling-and-cadaster-development-project-completes-
implementation-support-visit	
Thomas,	D.	S.	G.,	&	Twyman,	C.	(2005).	Equity	and	justice	in	climate	change	adaptation	amongst	
natural-resource-dependent	societies.	Global	Environmental	Change,	15(2),	115-124.	doi:	
http://dx.doi.org/10.1016/j.gloenvcha.2004.10.001	
Thornberg,	R.	(2012).	Informed	grounded	theory.	Scandinavian	Journal	of	Educational	Research	&	
Exploration,	56(3),	243-259.		
Thornton,	T.	F.,	&	Comberti,	C.	(2013).	Synergies	and	trade-offs	between	adaptation,	mitigation	
and	development.	Climatic	Change,	1-14.	doi:	10.1007/s10584-013-0884-3	
Thuroczy,	A.	(2009).	The	Agricultural	Sector	and	Trade	in	Ukraine:	European	Commission,	
Directorate-General	for	Agriculture	and	Rural	Development.	
Tittonell,	P.,	Gérard,	B.,	&	Erenstein,	O.	(2015).	Tradeoffs	around	crop	residue	biomass	in	
smallholder	crop-livestock	systems	–	What’s	next?	Agricultural	Systems,	134,	119-128.	
doi:	http://dx.doi.org/10.1016/j.agsy.2015.02.003	
Tol,	R.	S.	(2005).	Adaptation	and	mitigation:	trade-offs	in	substance	and	methods.	Environmental	
Science	&	Policy,	8(6),	572-578.		
Tompkins,	E.	L.,	&	Adger,	N.	W.	(2005).	Defining	response	capacity	to	enhance	climate	change	
policy.	Environmental	Science	&	Policy,	8(6),	562-571.	doi:	
http://dx.doi.org/10.1016/j.envsci.2005.06.012	
Torniainen,	T.	J.,	Saastamoinen,	O.	J.,	&	Petrov,	A.	P.	(2006).	Russian	forest	policy	in	the	turmoil	of	
the	changing	balance	of	power.	Forest	Policy	and	Economics,	9(4),	403-416.	doi:	
http://dx.doi.org/10.1016/j.forpol.2005.12.003	
Transparency	International.	(2015).	Corruption	Perceptions	Index	2015.			Retrieved	18/Aug,	2016,	
from	http://www.transparency.org/cpi2015	
Trypolska,	G.	(2012).	Feed-in	tariff	in	Ukraine:	The	only	driver	of	renewables'	industry	growth?	
Energy	Policy,	45,	645-653.	doi:	http://dx.doi.org/10.1016/j.enpol.2012.03.015	
Turner,	K.,	Ramsing,	N.,	Wright,	S.,	&	Antonovskaya,	I.	(2013).	Ukraine	Horticulture	Development	
Project:	the	use	of	incentives	to	motivate	collective	action.	Enterprise	Development	&	
Microfinance,	24(2),	104-117.	doi:	10.3362/1755-1986.2013.011	
U. S.	EPA.	(2012).	Global	Antropogenic	Non-CO2	Greenhouse	Gas	Emissions:	1990—2030.	
Washington,	DC:	U.S.	Environmental	Protection	Agency		
UN	News	Centre.	(2012).	On	World	Food	Day,	UN	focuses	on	agricultural	cooperatives	to	end	
global	hunger.			Retrieved	18/01,	2014,	from	
http://www.un.org/apps/news/story.asp?NewsID=43299&Cr=hunger&Cr1=#.UtprQBBFD
cs	
UNDP.	(2013).	About	Ukraine.			Retrieved	19/Aug,	2016,	from	
http://www.ua.undp.org/content/ukraine/en/home/countryinfo/	
UNDP.	(2015).	New	study	on	rural	women	rights	reveals	gaps	and	challenges.			Retrieved	19/Aug,	
2016,	from	
http://www.ua.undp.org/content/ukraine/en/home/presscenter/articles/2015/05/04/ne
w-study-on-rural-women-rights-reveals-gaps-and-challenges.html	
UNFCCC.	(1998).	The	First	National	Communication	on	Climate	Change	The	United	National	
Framework	Convention	on	Climate	Change.	Kyiv,	Ukraine.	
UNFCCC.	(2008).	Kyoto	Protocol	Base	Year	Data.			Retrieved	21	April,	2013,	from	
http://unfccc.int/ghg_data/kp_data_unfccc/base_year_data/items/4354.php	
Uphoff,	N.	(2000).	Understanding	social	capital:	learning	from	the	analysis	and	experience	of	
participation.	In	P.	Dasgupta	&	I.	Serageldin	(Eds.),	Social	Capital	A	Multifaceted	
133 
 
Perspective	(pp.	215-252).	Washington,	DC:	The	International	Bank	for	Reconstruction	and	
Development/World	Bank.	
Ürge-Vorsatz,	D.,	&	Tirado	Herrero,	S.	(2012).	Building	synergies	between	climate	change	
mitigation	and	energy	poverty	alleviation.	Energy	Policy,	49,	83-90.	doi:	
http://dx.doi.org/10.1016/j.enpol.2011.11.093	
USUBC.	(2015).	Moratorium	on	the	Sale	of	Agricultural	Land	to	Continue	for	Another	Year.			
Retrieved	20/Aug,	2016,	from	http://www.usubc.org/site/Baker-McKenzie/moratorium-
on-the-sale-of-agricultural-land-to-continue-for-another-year	
Valbuena,	D.,	Tui,	S.	H.-K.,	Erenstein,	O.,	Teufel,	N.,	Duncan,	A.,	Abdoulaye,	T.,	.	.	.	Gérard,	B.	
(2015).	Identifying	determinants,	pressures	and	trade-offs	of	crop	residue	use	in	mixed	
smallholder	farms	in	Sub-Saharan	Africa	and	South	Asia.	Agricultural	Systems,	134,	107-
118.	doi:	http://dx.doi.org/10.1016/j.agsy.2014.05.013	
Van	Exel,	N.,	&	de	Graaf,	G.	(2005).	Q	Methodology:	A	sneak	preview.	www.jobvanexel.nl	
Vaughan,	A.	(2015).	Earth's	climate	entering	new	'permanent	reality'	as	CO2	hits	new	high.	The	
Guardian.	http://www.theguardian.com/environment/2015/nov/09/earths-climate-
entering-new-permanent-reality-as-co2-hits-new-high	
Verchot,	L.	V.	(2007).	Opportunities	for	Climate	Change	Mitigation	in	Agriculture	and	Investment	
Requirements	to	Take	Advantage	of	these	Opportunities	(pp.	72):	World	Agroforestry	
Centre.	
Vincent,	K.	(2007).	Uncertainty	in	adaptive	capacity	and	the	importance	of	scale.	Global	
Environmental	Change,	17(1),	12-24.		
Volin,	L.	(1959).	Soviet	Agriculture	under	Khrushchev.	The	American	Economic	Review,	49(2),	15-
32.		
von	Bertalanffy,	L.	(1971).	General	System	Theory.	New	York:	George	Braziller.	
Wadekin,	K.-E.	(1969).	Manpower	in	Soviet	Agriculture.	Some	Post-Khrushchev	Developments	and	
Problems.	Soviet	Studies,	20(3),	281-305.		
Watts,	S.,	&	Stenner,	P.	(2005).	Doing	Q	methodology:	theory,	method	and	interpretation.	
Qualitative	Research	in	Psychology,	2(1),	67-91.	doi:	10.1191/1478088705qp022oa	
WDI.	(2015).	World	Development	Indicators	database.	
http://databank.worldbank.org/data/Views/Reports/ReportWidgetCustom.aspx?Report_
Name=CountryProfile&Id=b450fd57&tbar=y&dd=y&inf=n&zm=n	
Williams,	M.	(2011,	27	April	).	Agribusiness	losses	mount	amid	damaging	"Great	Grain	Robbery".	
Ukrainian	Agrarian	Confederation.		Retrieved	27	June,	2011,	from	
http://agroconf.org/en/content/agribusiness-losses-mount-amid-damaging-great-grain-
robbery	
Winkler,	H.,	Baumert,	K.,	Blanchard,	O.,	Burch,	S.,	&	Robinson,	J.	(2007).	What	factors	influence	
mitigative	capacity?	Energy	Policy,	35(1),	692-703.		
Wolf,	J.,	Adger,	W.	N.,	Lorenzoni,	I.,	Abrahamson,	V.,	&	Raine,	R.	(2010).	Social	capital,	individual	
responses	to	heat	waves	and	climate	change	adaptation:	An	empirical	study	of	two	UK	
cities.	Global	Environmental	Change,	20(1),	44-52.	doi:	
http://dx.doi.org/10.1016/j.gloenvcha.2009.09.004	
Wolfenson,	K.	D.	M.	(2013).	Coping	with	the	food	and	agriculture	challenge:	smallholders'	agenda	
(pp.	47).	Rome:	Natural	Resources	Management	and	Environment	Department	Food	and	
Agriculture	Organization	of	the	United	Nations.	
Wolz,	A.,	Fritzsch,	J.,	Buchenrieder,	G.,	&	Nedoborovskyy,	A.	(2010).	Does	cooperation	pay?	The	
role	of	social	capital	among	household	plot	farmers	in	Ukraine.	South	East	European	
Journal	of	Economic	and	Business,	5(2),	55-64.	doi:	10.2478/v10033-010-0015-2	
134 
 
World	Bank.	(2000).	Removing	social	barriers	and	building	social	institutions	World	Development	
Report	2000/2001:	Attacking	Poverty.	
World	Bank.	(2005).	Ukraine:	poverty	assessment	(pp.	91):	Europe	and	Central	Asia	Region	Human	
Development	Sector	Unit.	
World	Bank	Group.	(2015).	Ukraine	Partnership:	Country	Program	Snapshot.	40.	
www.worldbank.org/content/dam/Worldbank/document/Ukraine-Snapshot.pdf	
World	Bank	Group.	(2016).	The	World	Bank	and	Ukraine:	Results	of	Cooperation.		
World	Health	Organization.	(2005).	Chernobyl:	the	true	scale	of	the	accident.	News	releases	2005.		
Retrieved	31	December,	2011,	from	
http://www.who.int/mediacentre/news/releases/2005/pr38/en/index1.html	
Yanov,	A.,	&	Fedorchenko,	M.	(2007).	Ukraine's	experience	in	legislative	regulation	of	cadastre	
and	registration	system.	Paper	presented	at	the	UNECE	WPLA	Workshop	Effective	and	
Sustainable	Land	Management,	Munich,	Germany.		
Yin,	R.	K.	(1981).	The	Case	Study	Crisis:	Some	Answers.	Administrative	Science	Quarterly,	26(1),	58-
65.	doi:	10.2307/2392599	
Yin,	R.	K.	(2009).	Case	Study	Research:	Design	and	Methods	(Vol.	5).	London:	Sage.	
Yohe,	G.	(2001).	Mitigative	capacity	–	the	mirror	image	of	adaptive	capacity	on	the	emissions	side.	
Climatic	Change,	49(3),	247-262.	doi:	10.1023/a:1010677916703	
Zabala,	A.	(2014).	qmethod:	A	Package	to	Explore	Human	Perspectives	Using	Q	Methodology.	The	
R	Journal,	6(2),	163-173.		
	
